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ABSTRACT 
An ageing population is demanding more of healthcare services worldwide, particularly 
for long-term conditions. In the UK, the challenge of limited healthcare service 
resources and the influence of the Equality Act on services have increasingly led to the 
consideration of people’s access to community rehabilitation services. These present a 
potential opportunity for Inclusive Design. The literature suggests that Inclusive Design 
and its associated tools have been widely applied to the accessibility of buildings and 
public transport, as well as consumer products and services, but there is little evidence 
of their application to healthcare services. 
 
A review of the literature highlights the importance of improving people’s access to 
community-based rehabilitation by providing care at or closer to home which has 
become an increasingly prevalent option to meet the healthcare demand for long-term 
conditions in an ageing population. Therefore, this thesis investigates how Inclusive 
Design can be applied to healthcare delivery services to improve patients’ experiences 
of accessing these services. It accomplished this through two case studies: community-
based rehabilitation services of back pain and chronic obstructive pulmonary disease 
(COPD). The case studies involved online surveys and interviews with healthcare 
professionals and patients in understanding the patients’ care journeys and challenges 
in accessing these services. The impact of services demands on patients’ capability and 
their access to services was analysed using an Inclusive Design tool, the Exclusion 
Calculator. An inclusive approach integrating tools and procedures was summarised to 
facilitate the understanding of patients’ capability-related needs both for the recipients 
of care and for the providers of care. 
 
This research provides a novel contribution by filling the gaps in the literature on the 
application of Inclusive Design to healthcare delivery services, i.e., community-based 
 
 
 ii 
rehabilitation. It demonstrates that an Inclusive Design approach can be used to improve 
people’s access to healthcare services and the tools applied can make a useful 
contribution to understanding service provision and hence service improvement. The 
Inclusive Design approach focuses on identifying the demands that healthcare services 
make of their users’ capability and in estimating services’ exclusion. The process of 
applying Inclusive Design in this research may be used to improve other healthcare 
services.
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 1 
1 Introduction 
This chapter presents an overview of the motivations that drive this research and the resulting 
research questions and scope. It explains the academic contributions and the impact of the work. 
Finally, a brief summary of each chapter is given as a map for the thesis.  
1.1 Research motivations  
• Ageing population  
In 2017, the global population aged 60 and over was 962 million and the number of older 
persons was expected to double by 2050, reaching nearly 2.1 billion and accounting for 20% 
of the whole population. The number of people aged 80 and over was projected to increase 
more than threefold between 2017 and 2050, rising from 137 million to 425 million globally 
(United Nations, 2017). In the UK, the population continues to age, and the proportion of the 
population aged 65 and over reached 18.0% in mid-2016 (Office for National Statistics, 2017a). 
As shown in Figure 1.1, it is estimated that the potential support ratio (i.e., the number of people 
age 15-64 for every person aged 65 and over) in the UK will drop steadily from 4.2 in 1999 to 
about 2.45 by 2040 (Shaw, 2001).  
 
Figure 1.1 The potential support ratio from 1999 to 2040 in the UK 
• Challenges of healthcare services 
The increased age of the population will result in a higher demand on healthcare services. 
According to Her Majesty's (HM) Government (2012), more than eight out of 10 people aged 
65 and over will need some care and support in their later years. Almost 5 million people in 
England currently care for a friend or relative, some for more than 50 hours per week.  
In England, about 15 million people have a long-term condition and they constitute the largest 
healthcare users, 50% of all GP appointments and 70% of inpatient bed days. In total, 70% of 
the healthcare budget is used for the care of people with long-term conditions. As a result, 30% 
of the population accounts for 70% of the healthcare services’ spending. Older people are also 
more likely to suffer from long-term conditions, while 58% of those aged 60 and over report 
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having one long-term condition, and 25% of over 60s report two or more long-term conditions 
(Department of Health, 2012a).  
A long-term condition is one that can only be controlled by medication or therapy and cannot 
be cured at present. People with long-term conditions typically do not want to be in hospital 
unless it is absolutely necessary, and they want support to understand their condition and 
confidence to manage their care (Department of Health, 2012a).  
 
• The need for improving the utilisation of community-based healthcare service 
Community-based care aims to provide care closer to people’s homes and thus helps to avoid 
unnecessary hospital admission (Edwards, 2014; Mapstone, 2000). It is the increasingly 
preferred means of providing care for most people with longer term and mild to moderate 
conditions as it enables people to keep their normal routine, staying close to family and friends 
(The NHS Constitution, 2013). More importantly, promoting community-based care could 
possibly curb the growth in emergency admissions, for which the total cost over is £13.5 billion 
a year (Department of Health, 2012a). One community care provider in Cambridgeshire and 
Peterborough estimated, “if nothing were done to change community-based care, it is predicted 
that in five years’ time the number of older people admitted to hospital would grow by 31%: 
we would need the equivalent of a new hospital to cope” (UnitingCare Partnership, 2015). 
Therefore, it is necessary to enhance the utilisation of community-based healthcare services. 
 
• People’s capabilities 
People’s capabilities can be categorised into sensory abilities (vision and hearing), motor 
abilities (mobility, dexterity, and reach & stretch) and cognitive abilities (communication and 
thinking) (Martin et al., 1988, Clarkson et al., 2007, Schifferstein and Hekkert, 2008). People’s 
capability level can be affected by both nature and nurture factors. Some people are born with 
reduced capability (disability). The two main nurture factors that cause a change in people’s 
capability are age-related capability change and condition-related capability change.  
Specifically, compared to younger adults, older people may have a lower level of capability 
such as declined hearing and vision. This capability loss may consequently lead to a higher 
demand of older people on products and services. Also, people’s capabilities may change due 
to their physical conditions. For example, patients with COPD are likely to have limited 
mobility causing them not be able to walk for a long distance as their condition may make them 
feel breathless. Therefore, it is important to take people’s capabilities into consideration when 
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improving healthcare services, since access is a prerequisite for people to make use of these 
healthcare services.  
• Inclusive Design 
Inclusive Design can be defined as: i) “the design of mainstream products and/or services that 
are accessible to, and usable by, as many people as reasonably possible without the need for 
special adaptation or specialised design” (British Standards Institute, 2005); and, from a more 
pragmatic perspective, as: ii) ensuring that the demand made on an individual in a given 
environment does not exceed their capability to respond (Clarkson and Coleman 2013). In this 
study, Inclusive Design refers to the latter definition. 
The Inclusive Design approach is a rigorous user-centred approach, where the fundamental 
premise is that accessible and usable products or services can only be developed or 
implemented by first knowing the intended users. By understanding the user’s capability-
demand in a healthcare context, it is easier to understand their capability-related needs for care 
and enhance the implementation of healthcare services.   
The challenges associated with healthcare service delivery in an ageing population create a 
potential research opportunity for Inclusive Design, namely how to improve people’s access to 
healthcare services by understanding the services’ demand on people’s capability. This 
triggered the research questions. 
1.2 Research questions and scope 
The objective of this thesis is to produce evidence of how Inclusive Design can be applied to 
healthcare services and to demonstrate what the value is of applying Inclusive Design in 
understanding people’s access to healthcare. In order to achieve this objective, the following 
overarching research question is explored: 
How can Inclusive Design be used to improve access to healthcare services in the 
community?  
The question is answered through a series of individual research questions: 
What are the challenges? 
- Sub-RQ1 What is the state-of-the-art understanding and application of Inclusive Design?   
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- Sub-RQ2 What are the challenges of an ageing population associated with community-
based healthcare service delivery? 
- Sub-RQ3 To what extent do people’s capabilities affect their access to community-based 
healthcare services? 
How do we make it better? 
- Sub-RQ4 How can we use the principle of Inclusive Design to improve people’s access 
along the care journey?  
In order to narrow the research scope, it was important to limit the care journeys to be explored. 
An initial study identified patients’ rehabilitation journeys in the community. Two case studies 
concerning community-based rehabilitation services of back pain and chronic obstructive 
pulmonary disease (COPD) were conducted to provide evidence to answer the sub-RQ3, RQ4 
and RQ5.  
- Sub-RQ5 What are the advantages and limitations of Inclusive Design as a means of 
improving people’s access to healthcare services in the community? 
1.3 The academic contributions  
This research constitutes the first study in the application of Inclusive Design to specific 
healthcare delivery services, although Inclusive Design has been widely applied in relation to 
consumer products to understand customer diversity and respond to this diversity with 
informed design decisions. The main contributions of this research are:  
i) Evidence of how Inclusive Design can be used in improving healthcare services.  
ii) A summary of an inclusive approach to healthcare service design that helps healthcare 
providers, researchers, and even patients to understand, assess and improve healthcare services 
through better balancing the services’ demands and the patients’ capabilities. 
iii) Evidence of the advantages and limitations of Inclusive Design in improving healthcare 
delivery. 
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1.4 The impact of the research 
The research has the potential to impact on the following three areas: 
a) Individuals and society: 
To improve access to community-based healthcare services for people with long-term 
conditions and assist them in better self-managing their conditions, particularly those people 
with reduced capabilities who may not have been able to access these healthcare services before. 
The research supports the equal access of the UK Equality Act 2010 which emphasises the 
importance of preventing the inequality of access to services. 
b) Healthcare services and government recourses: 
To offer more inclusive community-based rehabilitation services to patients with long-term 
conditions and reduce the number of hospital admissions by improving the accessibility of 
these healthcare services; to raise healthcare providers’ awareness to patients’ capability-
related needs and use an inclusive approach to improve the design of other healthcare services. 
Moreover, this research could help the government save a large amount of the healthcare 
budget and resources used for people with long-term conditions every year. 
c) Research： 
To create knowledge of design research in the healthcare industry and provide a foundation for 
researchers to develop and disseminate a useful design approach in the healthcare industry, as 
well as to suggest additional directions of further development and investigation.  
1.5 Thesis structure 
The structure of this thesis is presented in Figure 1.2, which demonstrates the relationships 
between each chapter. Two case studies of community-based rehabilitation services related to 
back pain and chronic obstructive pulmonary disease (COPD) are used to explore an inclusive 
healthcare approach.  
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Figure 1.2 The structure of the thesis 
 
A summary of the seven chapters are presented below: 
Chapter 1, ‘Introduction’: provides a brief overview of the research motivations; a 
description of the research questions and scope; the contributions and potential impact of the 
research, and a map of the thesis structure. 
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Chapter 2, Literature Review: ‘Inclusive healthcare service in the community’ (sub-RQ1, 
RQ2 and RQ3): describes the concept and scope of Inclusive Design, clarifies the need for 
community-based healthcare, and describes the requirement to understand patients’ needs 
along their care journey. 
Chapter 3, ‘Research Methodology’: explains how a research methodology has been 
designed based on a critical review of different research methodologies, and describes the path 
taken to address the research questions. 
Chapter 4, ‘Applying Inclusive Design to improve community-based back pain self- 
management’ (sub-RQ3, RQ4, RQ5): describes an online questionnaire survey and interview 
with healthcare professionals (HCPs) to gather insight into their experiences of delivering back 
pain care; describes how to use people’s personal care stories online and patients’ feedback to 
gather insight into their experiences of managing their back pain; explains the challenges 
caused by access to suitable back pain care for individuals and estimates how many people 
might not be able to access the care service; proposes recommendations that aim to address 
challenges of patients, improve their access to the“ Physio-Direct” service and thus help them 
better self-manage their back pain.  
Chapter 5, ‘Applying Inclusive Design to improve utilisation of community-based  
pulmonary rehabilitation(PR)’ (sub-RQ3, RQ4, RQ5): identifies and compares COPD care 
pathways of HCPs and care journeys of patients through semi-structured interviews; describes 
the challenges caused by access to PR and estimates how many people might not be able to 
access the service; proposes recommendations for a “Your COPD care Reminder” which can 
help patients manage their COPD care, informed by addressing the challenges and refined 
through a survey with HCPs and focus groups with patients. 
Chapter 6, ‘Reflections on the Inclusive Approach to Healthcare Service Design’ (sub-
RQ5): summarises an inclusive approach to healthcare service design based upon the research 
process and findings from Chapter 5 and Chapter 6. 
Chapter 7, ‘Conclusions and further work’: summarises the research and proposes future 
work. 
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2 Literature Review: Inclusive Healthcare Services 
2.1 Review structure 
This chapter summarises and critiques relevant research and identifies gaps in the field. Table 
2.1 is an indicative list of academic databases, reports from health research organisations, 
prominent authors’ publications, new editions of relevant journals and conference proceedings 
which were consulted to provide evidence for the research questions. Key terms and synonyms 
such as accessibility and capability were searched. The main criteria for selecting a review 
source was whether it was about Inclusive Design, healthcare services and patients, and 
relevant to the topics in Figure 2.1.  
Table 2.1 The indicative list of literature review sources 
Category Name 
Academic databases e.g., Web of Science, Scopus, PubMed, Google scholar, NHS evidence, CINAHI 
Health research organisations e.g., Kings Fund, Health Foundation, IHI, British Lung Foundation 
Authors’ publications e.g., Clarkson P. J., Coleman R., Keates S., Dong H., Lebbon C., Bichard J., Cassim J. 
Journal e.g., Applied Ergonomics, the Journal of Engineering Design, Design studies 
Conference proceeding e.g., Include, ICED, CWUAAT 		
The review contains various areas of research as a result of the main research question: 
How can Inclusive Design be used to improve access to healthcare services in the 
community?  
 
Figure 2.1 Outline of literature supporting the research 
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Specifically, the overarching research question focuses on Inclusive Design; the literature 
review presents an overview of the current state of Inclusive Design and its uptake in industry 
(Section 2.2). The question focuses specifically on the healthcare services industry, so the 
review discusses the needs of community-based care, Inclusive healthcare services, and other 
design approaches to healthcare services (Section 2.3). The research question also focuses on 
the service users, i.e., patients. Therefore, the interview review includes people’s capability, 
healthcare experience and self-management of long-term conditions (Section 2.4). Figure 2.1 
provides a summary, and the numbers in brackets refer to the sections in this chapter. The 
review excludes social and psychological exclusion and only focuses on physical and cognitive 
exclusion. 
2.2 Inclusive Design (sub-question 1) 
This section addresses the sub-question 1: What is the state-of-the-art understanding and 
application of Inclusive Design? Inclusive Design’s definition and philosophy, key theoretical 
concepts, methods and toolkits, as well as industry application are discussed below (Figure 
2.2).  
 
Figure 2.2 Outline of literature review on Inclusive Design 
2.2.1 Definition and philosophy  
Inclusive Design is  “design of mainstream products and/or services that are accessible to, and 
usable by, people with the widest range of abilities within the widest range of situations without 
the need for special adaptation or design” (British Standards Institute, 2005). Formulated 
slightly differently, Inclusive Design refers to ‘a general approach to designing in which 
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designers ensure that their products and services address the needs of the widest possible 
audience, irrespective of age or ability’ (Design Council, 2008). 
Inclusive Design emerged in the UK and the term ‘Inclusive Design’ was first used in 1994 by 
Coleman in a conference paper (Coleman, 1994) to categorise various precedents over three 
prior decades, such as Designing for the Disabled (Goldsmith, 1963) and New design for old 
(Manley, 1986). Later, a series of policies such as the Disability Discrimination Act 1995 and 
the UK Equality Act 2010 prompted the development of Inclusive Design. Inclusive Design 
has progressively shifted from ‘a medical model where people were seen as disabled by their 
physical and mental limitations or impairments – based on having been born with or acquired 
disability – to a social model in which people have disability thrust upon them by inadequate 
design, inconsiderate services, environments and cultural stereotypes’ (Clarkson and Coleman, 
2015). In short, disability could arise from both inheritance which may be unchangeable and 
interactions with the surrounding environment which could possibly be changeable. 
The Inclusive Design approach is a user-centred approach to design (Keates and Clarkson, 
2003), which means knowing the intended users is the key and prerequisite for developing 
accessible and usable products and services. In contrast to this, Norman (2005), a famous 
advocator in user-centred design, pointed out his concern that Human-Centred Design could 
be considered harmful. He explained that the focus on individual people could result in design 
catering to specific user groups and that too much attention to the users’ need could lead to a 
lack of cohesion and add complexity. Instead, Norman suggests that an activity-centred 
approach to design may be beneficial, since activities involve people, and if the system supports 
activities it must also support the users who perform them.  
Overcoming the criticism of Norman, Inclusive Design is not just about user-centred or 
activity-centred design. It also aims to understand how users interact with products or services 
(activities) within an environment in order to meet their needs (users). It is concerned not only 
with an individual’s needs but also aims to accommodate the whole population, excluding the 
fewest people possible.  
Other similar terms such as “Universal Design” and “Design for All” are sometimes used 
interchangeably with Inclusive Design. Specifically, Universal Design originated in the USA 
and has been adopted by Japan and the Pacific Rim. It incorporates a two-level approach: a) 
User-Aware Design: pushing the boundaries of ‘mainstream’ products, services and 
environments to include as many people as possible; and b) Customisable Design: design to 
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minimise the difficulties of adaptation to particular users. Seven principles of Universal Design 
were put forward by the Center for Universal Design, at NCSU to guide the design of the 
environment, products and communications (the details can be seen in Table 2). Design for 
All, which is closely related to Inclusive Design, is mainly used in continental Europe and 
Scandinavia. It is about ensuring that environments, products, services and interfaces work for 
people of all ages and abilities in different situations and under various circumstances. 
Table 2.2 The Seven Principles of Universal Design (The Center for Universal Design, 1997) 
Principles of Universal Design 
Principle 1:  
Equitable Use 
the design is useful and marketable to people with diverse abilities. 
Principle 2:  
Flexibility in Use 
the design accommodates a wide range of individual preferences   
and abilities. 
Principle 3:  
Simple and  
Intuitive Use 
use of the design is easy to understand, regardless of the user's experience, 
knowledge, language skills, or current concentration level. 
Principle 4:  
Perceptible 
Information 
the design communicates necessary information effectively to the user, 
regardless of ambient conditions or the user's sensory abilities. 
Principle 5:  
Tolerance for Error 
the design minimizes hazards and the adverse consequences of accidental or 
unintended actions. 
Principle 6:  
Low Physical Effort 
the design can be used efficiently and comfortably and with a minimum of 
fatigue. 
Principle 7:  
Size and Space for 
Approach and Use 
appropriate size and space is provided for approach, reach, manipulation, 
and use regardless of user's body size, posture, or  
mobility. 	
In fact, all three terms have a similar purpose, i.e., a more inclusive environment for everyone, 
although they have different origins and are used in various parts of the world. Some 
researchers have suggested that the specific terminology (e.g., Inclusive Design) may disappear 
in the future. Instead, designing for diversity might become an inherent part of design thinking 
and Inclusive Design will be a design approach that aims to design for a more sustainable 
environment. The more designers approach diversity as valuable and normal, the more it will 
become part of design methodologies and general design attitudes (Herssens, 2013). The 
differences between terms are not the focus of this thesis.  
As stated in Chapter 1 (p3), the term ‘Inclusive Design’ in this thesis refers to its more 
pragmatic description, i.e., ensuring that the demand made on individuals in a given 
environment does not exceed their capability to respond. This principle considers the capability 
demands that products or services and the built environment place on the users. According to 
the level of capability demanded by a product or service, it is possible to estimate which part 
of the product or service enables or disables potential users (Clarkson and Coleman, 2015). 
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2.2.2 Key theoretical concepts of Inclusive Design 
2.2.2.1 The User Pyramid 
Benktzon (1993) first used the user pyramid approach to understand the range of users’ 
capabilities and thus develop new products in Sweden (Figure 2.3).  
 
Figure 2.3 The user pyramid approach to Inclusive Design 
The user pyramid consists of three levels: a) the lower level of the pyramid shows people who 
are able bodied or have minor capability loss; b) the middle level represents people with 
reduced strength and mobility due to disease and age-related impairment; c) the top level refers 
to severely disabled people who are unable to perform daily activities without help 
(Benktzon,1993).  
In terms of how to use this pyramid to guide design inclusively, it could be approached from 
both bottom up and top down. The bottom up approach aims to design mainstream products or 
services to meet the needs of able-bodied people and be more inclusive, which may only go a 
limited distance up the pyramid, while the top down approach aims to design for the least 
functionally capable users (those with severe impairments) and focuses on more mainstream-
friendly products. Although the top-down approach may be too specialised and optimised for 
a small user group and fails to be transferable to other populations, it is the key to creating truly 
Inclusive Design solutions (Keates and Clarkson, 2003). In fact, the user pyramid is dynamic 
because people may shift from the able-bodied level to the reduced capability level as result of 
various factors such age and diseases. In a sense, the bottom up and top down approaches 
complement each other to meet the needs of the whole population. This also supports the notion 
that Inclusive Design means designing for the whole population.   
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2.2.2.2 The Inclusive Design Cube 
In order to understand users on the level of the whole population, the user pyramid (on the left 
in Figure 2.4) extends into a model called the Inclusive Design Cube by Clarkson and Keates 
(Clarkson and Keates, 2003). The cube contains three capability dimensions which more fully 
represent the whole population and three related design approaches which when being 
combined can address the needs of the whole population (Clarkson and Coleman, 2013). 
 
 
Figure 2.4 The Inclusive Design Cube (Keates and Clarkson,2003) 
Specifically, the three axes of the cube represent the user’s sensory, cognitive and motor 
capability while the enclosed volumes reflect the capabilities of the whole population. This 
model was adapted from the Model Human Processor (Card, Moran and Newell, 1983), one of 
the most practical user models depicting the perceptual, cognitive, and motor functions 
involved in interaction. The cube also illustrates three fundamental categories of the design 
approach for the whole population: a) user-aware design: pushing the boundaries of 
‘mainstream’ products to include as many people as possible; b) customisable/modular design: 
designing to minimise the difficulties of adaptation to particular users; c) special purpose 
design: designing for specific users with very particular needs. These three approaches can be 
combined to provide complete population coverage.  
2.2.2.3 Design Exclusion and countering Design Exclusion 
Products and services can be regarded as placing demands on sensory, cognitive and motor 
capabilities of the user population by setting demand levels on the three axes of the cube 
(Clarkson et al., 2003). This inspires another important theory of Inclusive Design, Design 
Exclusion, which arises when the demand for using a particular product or service, within a 
given environment, exceeds the capabilities of the user (see Figure 2.5).  Put simply: 
If Product or Service’s Demand > Users’ Capability ––––> Exclusion. 
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Figure 2.5 Design Exclusion is shown through the Inclusive Design Cube (Clarkson et al., 2003) 
The concept Design Exclusion is particularly useful because identifying why and how end-
users cannot access or readily use a product or service enables users to take steps to counter 
such exclusion. This is because knowing who and how many people cannot use the products 
or the services highlights the aspects of the products and services that could be improved and 
thus possibly include more users. Specifically, by identifying the capability demands placed 
upon the users by the features of the product or service, it is possible to know the end users 
who cannot use this product or service, irrespective of the cause of their functional impairment. 
Therefore, if we re-design the product or service that lessens the capability demand, a wider 
range of users are more likely to be included and fewer people are likely to be excluded due to 
inappropriate design (Clarkson et al., 2003).  
2.2.3 Methods and toolkits 
There are various methods and toolkits which have been developed to promote Inclusive 
Design. Table 2.3 shows some of the representative methods and toolkits of Inclusive Design, 
which originated from other disciplines and areas such as The SPROC Model (Business) and 
Task Analysis (Behaviour and Cognition).  
Table 2.3 The list of methods and toolkits for Inclusive Design  
Category Tool Aims of the Tool or Method 
Standard 
and 
Guidelines 
BS 7000-6:2005. Design 
management systems. Managing 
inclusive design 
BS 7000-6 provides the guidelines for adoption of inclusive 
approach to design of products (British Standards Institute, 
2005). 
Theoretical 
Models 
The Design Wheel 
To show the specific Inclusive Design activities within the 
‘Manage’, ‘Explore’, ‘Create’ and ‘Evaluate’ phases of the 
design process (Waller et al., 2015).  
The Proposed Usability, Safety, 
and Attractiveness Participatory 
(USAP) Design Model 
To cooperate with the elderly to design and develop safe and 
functionally appropriate products that will promote and 
maintain independent living of them (Demirbilek, 1999).  
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Table 2.3 lists of methods and toolkits for Inclusive Design (continued) 
Theoretical 
Models 
The SPROC (Strategy, Process, 
Resources, Organisation, and 
Culture) Model 
To “represent the elements of a business that can have an 
impact on its ability to implement Inclusive Design”                     
(Clarkson et al., 2007).  
Toolkits 
and 
Resource 
Packages 
Inclusive Design Mapping Tool 
("Petals & Flowers") 
To rethink of the user states and contexts tool  
(Treviranus, 2016) 
Inclusive: A Microsoft design 
toolkit 
 
To retrofit to design team’s goals: practice new skills, develop 
new concepts, or create a prototype. The toolkit is a 
comprehensive resource for any inclusive session people want 
to lead (Microsoft, 2015).  
Design with People 
-20 Methods 
To help designers engage with people during the design process 
(Helen Hamlyn Centre for Design, 2010). 
Inclusive Design Toolkit 
To “explain what Inclusive Design is, why it is worthwhile and 
how to do it.” And provide guidance and tools on each of these 
questions (Clarkson et al., 2007). 
The RSA Inclusive Design 
Resource 
To draw together key contextual case studies and information 
about Inclusive Design including examples of products, services, 
buildings, business practice and inspirational design concepts. 
(Nicolle et al., 2005). 
Evaluation 
Tool 
 
Exclusion Calculations* 
(Exclusion Calculator) 
To estimate the proportion of the British population who would 
be unable to use a product or service because of the demands it 
places on the users’ capabilities 
(Clarkson et al., 2007). 
Expert Appraisal 
To evaluate a product or service by someone who has the 
professional training or experience to make an informed 
judgement on the design (Keates and Clarkson, 2003).  
User Trials 
To identify usability problems and it is commonly used in design 
practice with limited samples (Cardoso et al., 2005). 
Capability Loss Simulation* 
(Stimulation Gloves and 
Glasses; Impartment 
Stimulator Software) 
To help designers empathise with those who have capability 
losses, increase their understanding of the different losses, and 
simulate how exclusion occurs during product 
interaction(Clarkson et al., 2007). 
Aided 
tool 
Persona** To show archetypal users of products and services (Helen Hamlyn Centre for Design, 2010). 
Scenario** 
To explore how people might interact with a particular design or 
context of use (Helen Hamlyn Centre for Design, 2010). 
Task analysis 
To assist in the elaboration of requirements, or when evaluating 
the capability requirements for an existing product or service. 
2.2.4 Application of Inclusive Design 
Inclusive Design and its associated tools have been widely used in improving the accessibility 
of buildings and public transport, as well as in a range of businesses and industries to meet 
various people’s needs including people with impairments, and to achieve business success 
(Clarkson et al., 2003; Coleman et al., 2007).  
In 1971, the link between buildings’ accessibility and disabled people’s lives was 
                                                   
* It is a tool of Inclusive Design Toolkits. 
** It is a tool of Design with People-20 Methods	
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acknowledged by the first UK legislation. The landmark British Standard (BS) 8300 was 
published in 2001, which offers best practice guidance on making buildings accessible and 
welcoming to disabled people. It is called the bible of Inclusive Design as it offers 
comprehensive design solutions for a whole range of disabled access scenarios (RIBA, 2016). 
Inclusive access is also at the heart of the Planning Policy Guidance 13: Transport (Department 
for Communities and Local Government, 2001), which emphasises the needs of disabled 
people as public transport users. The application of Inclusive Design in building’s accessibility 
and transport indicate there is a potential chance for the application of Inclusive Design in other 
areas such as healthcare services.  
Inclusive Design has also been applied to consumer products to meet the needs of people with 
impairments and include more users. In the early stages, a successful representative and well-
known example was the British Telecommunications’ (BT) embedded Inclusive Design 
process through their work with the design consultant company The Alloy to develop the 
cordless phone: BT Freestyle 7xx series (Warburton, Desbarats and Hosking, 2013). Sales 
increased by 20% after its launch in July 2008. Other case studies include the Oxo Good Grips’ 
range of kitchen equipment, the Factorydesign’s Wares saucepan and Ferrari Enzo car (see 
Figure 2.6). 
 
 
Figure 2.6 Case studies of Inclusive Design in products 
In recent years, the Inclusive Design philosophy has been gradually applied to services to 
improve customers’ experience and promote commercial sustainable development. For 
CHAPTER 2 Literature review: Inclusive Healthcare Services 
 
 17 
example, the Royal Mail Group, an organisation employing over 200,000 people providing 
mail delivery, financial and retail services to the UK population, strives to accommodate the 
needs of its large customer and employee populations. Its Post Offices provide shops within 
reasonable access based upon real population data and extend to a wider range of services such 
as pensions and government services. Moreover, the frontline workers are invited to work 
together with experts in order to make the workplace both safer and more accessible. In this 
way, the Royal Mail Group is trying to reshape and renew its business for an ageing population 
(Clarkson et al., 2003).  
Recently, with the development of Mobile e-commerce, Inclusive Design has played an 
important role in designing clearer pack images which enable customers to quickly spot key 
information about a product, such as size, type or flavour. The new type of online product 
image, known as ‘mobile ready hero images’, can help improve the online shopping experience 
of customers especially older consumers with age-related long-sightedness (The global 
Language of Business, 2018). In addition, Inclusive Design toolkits have also been adopted in 
education to equip teachers to help students learn how to “Design Our Tomorrow (DOT)” 
(Designing Our Tomorrow, 2018). 
In terms of the application of Inclusive Design to healthcare, many cases have been related to 
the packing and labelling of medicine, medical devices, equipment, and hospitals’ 
environmental design (Ward, Buckle and Clarkson, 2010; Alexander et al., 2001; Hignett, 
2012). There is little evidence of research that applies Inclusive Design to healthcare services. 
One study did apply the principle of Inclusive Design to the assessment of patients’ experience 
(Beniuk, Ward and Clarkson, 2011). The research focused on external factors that affect 
patients’ experience, particularly the stage leading to an NHS appointment. The author argued 
that if it were possible to improve patients’ experience before contact with the NHS, patients’ 
could be in a better state of mind and would be able to better access services. However, the 
study focused on applying Inclusive Design to accessing secondary care and was not linked to 
any disease. In addition, it emphasised the significant need for improved care at home in its 
future work. Therefore, how Inclusive Design and its associated tools could be used to improve 
the access of specific healthcare services, i.e., community-based rehabilitation, needs to be 
further investigated.  
To summarise Section 2.2, the literature review regarding Inclusive Design has identified a 
research gap, which could also be a new opportunity to show how Inclusive Design could be 
applied to healthcare services.  
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2.3 Healthcare services (sub-question 2) 
This section addresses the sub-question 2: What are the challenges of an ageing population 
associated with community-based healthcare service delivery? Three related topics are 
explored (see Figure 2.7), i.e., the demand for and necessity of community-based care for an 
ageing population (Section 2.3.1), the connection between Inclusive Design and accessibility 
to healthcare (Section 2.3.2), and the care pathway of healthcare services (Section 2.3.3). In 
addition, besides Inclusive Design, the application of other design approaches to healthcare 
services is reviewed and discussed (Section 2.3.4).   
 
Figure 2.7 Outline of literature review on healthcare services 
2.3.1 The need of community-based care 
2.3.1.1 Background 
An ageing population increases the demand on all health services and, in particular, the care 
for long-term conditions.  
• The Impact of Demographic Change 
The population in the UK is getting older with 18% aged 65 and over and 2.4% aged 85 and 
over (Office for National Statistics, 2017b). Older people are more likely to require more health 
services, so an ageing population has also led to the increased use of services. According to the 
Nuffield Trust, more than two-fifths of national health spending in the UK is devoted to people 
over 65, a figure that is only likely to increase with the nation’s ageing demographic (Robineau, 
2016). The average 65-year-old costs the NHS 2.5 times more than the average 30-year-old 
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and an 85-year-old costs more than five times as much (Luchinskaya, Simpson and Stoye, 
2017). Witnessing the increasing demand on healthcare, it is important to understand how the 
general health services are organised and funded in the UK.  
• The National Health Service 
The main healthcare provider in the UK is the National Health Service (NHS), which was 
launched in 1948. It was established from a long-held ideal that good healthcare should be 
available to all regardless of wealth (The NHS, 2016). To some extent, this concept coincides 
with the Inclusive Design philosophy, i.e., products or services are designed to include as many 
people as possible. Following the Health and Social Care Act 2012, the NHS in England was 
radically changed in April 2013. The old primary care trusts (PCTs) were replaced by clinical 
commissioning groups (CCGs), which were designed to respond to the healthcare service needs 
of their local populations (see Figure 2.8). This has shown that the NHS tends to provide more 
specific healthcare services to local people and pay more attention to care in the community. 
  
Figure 2.8 CCGs take over PCTs to charge local health services (BBC News, 2013) 
Meanwhile, the NHS in England at that time was still in the middle stage of the biggest 
reorganisation since its creation. In the long term, the NHS may look very different and thus it 
may be difficult to clearly define healthcare providers’ boundaries during this transition period, 
but for the moment patients visiting their GP or going into hospital may see little visible 
difference (BBC News, 2013). Therefore, this research is focused on the interaction between 
patients and different healthcare professionals, and only those healthcare providers with whom 
patients have direct contact, such as GP surgeries and community services providers.  
Figure 2.9 presents the services commissioned by CCGs. It includes community services and 
rehabilitative services which are related to this research. The detailed NHS structure can be 
found in Appendix A.   
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Figure 2.9 CCGs’ s commissioned services 
In terms of funding, NHS England (2017a) received around £116.4 billion a year from the 
Department of Health (2015/16) and 69.5 billion was assigned to CCGs. After adjusting for 
the ageing of the population, per-capita real spending will be lower by 2019/20 than in 2009/10. 
An additional £1.3 billion would be required by 2019/20 from the of Department of Health in 
order to maintain 2009-10 levels of care (Luchinskaya, Simpson and Stoye, 2017). 
• Social Care 
Social care is another indispensable part of the care provision. In comparison to healthcare 
which is commissioned and largely delivered by the NHS, social care is mainly commissioned 
by local authorities and individuals and provided by many different sources, which is a key 
issue in healthcare fragmentation. Some older people do not realise that the social care 
provision is not part of the NHS (Mortimer and Green, 2015). With regard to the content of 
care, a healthcare care need is more related to the treatment, control or prevention of a 
condition, while a social care need is more about supporting people with their daily activities 
(Department of Health, 2012b).  
In fact, there is no simple definition of social care. However, it is agreed it covers a wide range 
of services to people either in their own homes or in a care home (BBC News, 2008). It also 
covers day centres, which help people with daily life. Services like helping with washing, 
dressing, feeding or assistance in going to a toilet are also included, as well as meals-on-wheels 
and home-help for people with disabilities.   
Similar to the NHS, social care is also under substantial pressure due to the growth in the ageing 
population. However, despite the high demand, real public spending on social care organised 
by English local authorities fell by 1.0% between 2009–10 and 2015–16. Specifically, in 
2005/06 local authorities spent a total of £8.26 billion in real terms on older people’s care 
services, but the latest local authority revenue accounts reveal that the budget for older people’s 
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social care fell to only £6.31 billion in 2015/16 (Health and Social Care Information Centre, 
2014). This represents a decrease in real terms of £1.95 billion in just 10 years while the 
population aged 65 and above grew by 15.6% during this period. 
• Long-term conditions  
In addition, the prevalence of long-term conditions aggravates the burden of the health system. 
In England, there are around 15 million people who have a long-term condition and the number 
of people with multiple long-term conditions is set to rise to 2.9 million in 2018 from 1.9 
million in 2008. Age is a major factor in the prevalence of long-term conditions, and 58% of 
those aged 60 and over report having a long-term condition, with 25% of over 60s possessing 
two or more (Department of Health, 2012a). Consequently, the nature of ill-health has shifted 
from acute illness to chronic conditions and long-term frailty (Government Office for Science, 
2016).  
People with long term conditions account for 50% of all GP appointments, 64% of outpatient 
appointments, and 70% of all inpatient bed days. In total, around 70% of the total health and 
care spent in England (£7 out of every £10) is attributed to caring for people with long-term 
conditions, which means that 30% of the population accounts for 70% of the healthcare 
services’ spending. In particular, people with limiting long-term conditions continue to be the 
most intensive users of the most expensive services (Department of Health, 2012a).  
In summary, older people with long-term conditions are likely to be the largest users of both 
the NHS and social care, but the service is fragmented and may be unable to meet their needs. 
A healthcare service which possibly can help people self-manage their long-term conditions 
and avoid hospital admission is the key to a more sustainable healthcare system in future. 
2.3.1.2 The definition of Community-based care  
Community-based care refers to those care services offered in, or closer to, people’s homes, 
within and across ‘primary care’(NHS) and social care settings. Community-based care enables 
people to keep their normal routine, staying close to family and friends (The NHS Constitution, 
2013). It is the increasingly preferred means of providing care for the majority of longer term 
and mild-to-moderate conditions. The scale of these community services remains poorly 
understood and less than well served judging by the way the debate on health services often 
defaults to ‘GPs and hospitals’ or ‘primary and secondary care’.   
Recently, the Kings’ Fund published a report, i.e., Reimagining community services: making 
the most of our assets, which defines services in the community both narrowly and broadly. 
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The narrow definition includes those services provided by organisations who are responsible 
for this area such as community NHS trusts and local authorities; the broader definition 
encompasses the related services delivered in a community setting such as general practice, 
social care and mental health as well as the contribution of the private sector, third sector 
organisations, carers and families. Figure 2.10 presents where the community healthcare 
services fit that support health and care (Charles et al., 2018).  
 
Figure 2.10 The community health services fit within systems that support health and care (Charles et al., 2018) 	
In fact, patients receiving care in the community setting often have multiple and complex health 
needs and rely on different health and social care services working together to meet their needs. 
In this sense, community-based care not only includes narrowly defined community services, 
but also contains a wider range of sectors and services that deliver care and support in the 
community setting.  
2.3.1.3 The Practicability of Community-based Care 
“A shift from hospital-based healthcare to community-based healthcare is a way to empower 
patients by giving them more control and treating them in the location that suits them best” 
(Greenway, 2017). Specifically, community-based care has an advantage in terms of its 
geographical reach. Compared to hospital care, care within the community is closer to home, 
which is more convenient for patients, especially older people. Patients are also familiar with 
their own communities and thus they are more likely to prefer services in their communities to 
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relatively far and unfamiliar hospitals. It is said that the vast majority of older people are 
spirited and resilient, and they want to live life on their own terms, preferably in their own 
homes, for as long as they possibly can (Mortimer and Green, 2015).  
Community-based care can possibly avoid hospital admission and reduce the demand of 
secondary care (Charles et al., 2018). It is estimated that about 100 million patients contacts 
community healthcare services per year (Gershlick and Firth, 2017) and average 340 million 
consultations in GP surgeries (Curry, 2015). According to the Government Office for Science 
report, i.e., Future of an Ageing population, the management of chronic disease has gradually 
moved from secondary care to primary and community care over the last two decades 
(Government Office for Science, 2016). This is particularly meaningful for older people with 
long-term conditions as they would be able to take advantage of community care recourses to 
self-manage their conditions.  
2.3.1.4 The Vision of Community-based Care 
In reality, the increase in community-based care remains slow. It is hoped that a higher 
proportion of care could be delivered at home or closer to home	 and the fragmentation of 
service delivery could be reduced. The King’s Fund (Charles et al., 2018) proposes ten design 
principles to guide future models of community-based care:  
• Organise and co-ordinate care around people’s needs 
• Understand and respond to people’s physical health, mental health and social needs  
• Make the best use of all the community’s assets to deliver care to meet local needs 
• Enable professionals to work together across boundaries 
• Build in access to specialist advice and support 
• Focus on improving the population’s health and wellbeing 
• Empower people to take control of their own health and care 
• Design delivery models to support and strengthen relational aspects of care 
• Involve families, carers and communities in planning and delivering care 
• Make community-based care the central focus of the system. 
Across the ten principles, the need for care to meet people’s requirements has been emphasised 
in the first three principles. To achieve this goal, first and foremost, the care should be available 
and accessible by the users. Details on the access of healthcare services is discussed in the next 
Section 2.3.2.   
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In summary, community-based care services refer to care services that are provided at or closer 
to people’s homes, i.e., ‘community as the hub’ of the care, which makes it possible for people 
to control and manage chronic conditions in their community. Community-based care services 
are the key to the future of the NHS (Scott, 2013). In order to promote community-based care 
services, it is necessary to understand two related concepts, accessibility and care pathways, 
which are discussed in the following two sections. 
2.3.2 Accessibility of healthcare services 
Access is a prerequisite for patients to use available healthcare services and improve the quality 
of healthcare systems. Recently, the European Patient Forum prioritised the promotion of 
patient’s access to healthcare equally (European Patient Forum, 2016). In order to promote the 
accessibility of community-based care, it is important to understand what access and 
accessibility are and why we connect accessibility with Inclusive Design.  
2.3.2.1 Definition 
Etymologically, access refers to a way of entering or reaching a place, the opportunity or right 
to use or visit; and accessibility is defined as how easy something is to reach, enter, use, see 
and understand (Oxford English Dictionary, 2018). Hence, literally, accessibility relates to the 
possibility of access. Access is essentially about whether you can use something or not, while 
accessibility is about designing a good experience, i.e., ease of use, or what works well for 
everyone (Pellicore, 2016). In terms of healthcare, access is actually a multi-dimensional 
concept and there is no universally accepted definition.  
Access can be seen from the system’s perspective, which is categorised into five specific 
dimensions relating to the characteristics of the healthcare system and expectations of patients 
(Anderson, 1968; Penchansky and Thomas, 1981). The five dimensions are: affordability, 
availability, accessibility, accommodation, and acceptability. Some researchers emphasise 
access to health care from a patient’s perspective, i.e., patient-centred access to health care 
(Levesque, Harris and Russell, 2013). Access is viewed as the opportunity to identify 
healthcare needs, to seek, reach, obtain or use health care services, and to actually have a need 
for services to be fulfilled. How to examine, measure and promote the equity for patients in 
terms of access to health care has been widely discussed (Frenk, 1992; Waters, 2000; Goddard 
and Smith, 2001; Oliver and Mossialos, 2004). 
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The 5As definition of access was readapted by the Patient Access Partnership1, to availability, 
adequacy, accessibility, affordability and appropriateness (Patient Access partnership) in order 
to better reflect the patients’ perspective. The 5As principles stand for the following:  
Table 2.4 5As principles of access 
Availability Whether services are available in the first place 
Adequacy Whether there is an adequate and continued supply of available services 
Accessibility Whether the services are effectively available for utilisation 
Affordability A system for financing health services so people do not suffer financial hardship 
when using them. 
Appropriateness Available health care resources should meet the needs of different population 
groups 
 
The 5As principles put the availability of the service first and then consider whether the 
availability of the service is adequate. The term accessibility according to the 5As principles is 
measured according to the utilisation of the service, which depends on the physical accessibility 
and acceptability, as well as timelessness of services, not merely whether the services are 
supplied adequately or not. Affordability and appropriateness are more about how a service is 
designed to meet the patients’ financial capacity and different population groups’ needs 
respectively.  
It is equally important to consider access from both patients’ and the healthcare system’s 
perspectives. Only if we understand patients’ healthcare needs can we possibly establish a 
better health care system; and only if the health care system is well-built can it possibly 
accommodate patients’ needs.  
In this research, access denotes the interaction between healthcare services’ demand (system’s 
attributes) and patients’ capabilities (patients’ attributes) within a given context, which is 
influenced by the characteristics of those who supply and those who use the services. If the 
healthcare service’s demand on a patient’s capability is within his or her capability, the patient 
is more likely to access the healthcare service. By contrast, if the healthcare service places too 
much demand on a patient’s capability, the patient may be excluded from this service. 
Therefore, identifying the level of patients’ capability and related capability needs is necessary 
                                                   
1 Patient Access Partnership is a non-profit organisation to ensure equitable patients’ access to quality healthcare 
in the European. 
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to improve the accessibility of the healthcare system, which coincides with the scope of 
Inclusive Design.  
In addition, it is necessary to compare access to healthcare services through Inclusive Design 
with access through patient engagement, patient involvement, shared decision-making, and 
collaborative care. These latter concepts focus on involving patients in their care management, 
which could affect their access to healthcare services (Valentin-Hjorth et al., 2018).  Inclusive 
Design focuses on patients’ capabilities to meet healthcare services’ demands which is a 
prerequisite for them to then engage, involve, make shared decisions and collaborate with 
providers. The next section describes how Inclusive Design can be used to improve the 
accessibility of healthcare services. 
2.3.2.2 Inclusive Design and accessibility of healthcare 
Utilising an Inclusive Design approach in designing healthcare services could possibly improve 
the accessibility of healthcare. This is because, like products, services also make demands on 
their users, in the context of a particular task being undertaken in a particular environment 
(Figure 2.11).   
 
Figure 2.11 Interaction context-demand and capabilities (Persad et al. 2007). Reproduced from 
www.inclusivedesigntoolkit.com with permission. 	
When such demands exceed the capabilities of a particular user, exclusion or difficulty may 
arise. Products and services which are designed with these challenges in mind are more likely 
place moderate demand on the user, increasing accessibility and ultimately the utility of the 
service (Schifferstein and Hekkert, 2008). Therefore, if we consider the needs of people with 
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reduced functional capability during the service design process, those people are more likely 
to access healthcare.  
Specifically, any interaction with a product or service typically requires a cycle where the 
user’s capabilities are used to perceive, think and then act (see Figure 2.12). Perceiving 
normally involves sensory capability like vision and hearing. Thinking is also required to 
process the information received through the senses. Motor capabilities like Reach & Dexterity 
may also be needed, e.g., to hold the phone and press the right buttons. A person with vision 
or hearing impairments may be less likely to perceive what is required and the interaction cycle 
cannot be completed without external aid. Therefore, multiple capabilities are required in using 
a product or service and it is important to consider capabilities together to create effective 
Inclusive Design products or services (Clarkson et al., 2007).  
 
Figure 2.12 An interaction with a product/ service (Clarkson et al., 2007) 
Take Mrs. Smith, who is 70 years old and has COPD, making an appointment with her GP as 
an example to illustrate this process. She lives on her own and her family lives quite far away. 
In order to book a GP appointment, she needs to know how to make an appointment and who 
is her GP. When she calls the reception of the GP, the receptionist may offer her two time slots 
and she needs to choose the one most suitable for her. After the call, she may need to record 
the appointment in her diary to remember it. During this whole process, her hearing capability 
may affect the success of the conversation between her and the receptionist. Similarly, her 
thinking ability may affect whether she can answer the receptionist’s questions clearly. Other 
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factors like whether many people call the surgery at the same time as she does and whether the 
environment is quiet could also affect the whole task. If there were some tasks during the 
booking process beyond Mrs. Smith’s capabilities, she would not be able to make an 
appointment successfully and then her COPD would become worse. 
By considering patients’ demands in different care contexts, care providers are able to offer 
better services within their capabilities and thus increase accessibility to this healthcare service. 
Successful Inclusive Design requires a balance between the demands a product or service 
places on its users and the users’ capabilities, along with a number of design metrics and data 
to enable evaluation. It is more useful to interpret user capability profiles, not as a source of 
what users cannot do, but as a means of inferring what they can do (Clarkson and Keates, 
2003). Therefore, besides knowing the number of people who are potentially excluded from a 
system, the most important point is how these data can be used to improve the healthcare 
service.  
The next section describes the Inclusive Design methods for assessing the demands on patients 
and corresponding exclusion calculations of healthcare services are introduced.  
2.3.2.3 Assessing demand and exclusion of healthcare service 
The healthcare services’ demand on patients can be assessed by the pre-defined scales, which 
have been constructed based on the questions in the 1996/97 Disability Follow-up to the Family 
Resources Survey (DFS) (Grundy et al., 1999). The survey asked participants questions about 
whether they could perform certain tasks, e.g., ‘Can you understand loud speech in a quiet 
room?’. The tasks were then arranged into ordered scales (see an example of hearing in Figure 
2.13). Higher demand on peoples’ capabilities causes higher scale ratings, and the symbol “>” 
off scale means it is excessive for a mainstream service.  
 
Figure 2.13 A scale for assessing hearing demand based on data from the Disability Follow-up Survey 
Some of the capability categories have several scales. For example, the category ‘mobility’ has 
scales measuring walking, stair climbing, and standing and balancing (Figure 2.14). 
CHAPTER 2 Literature review: Inclusive Healthcare Services 
 
 29 
 
Figure 2.14 Scales for assessing mobility demand based on data from the Disability Follow-up Survey 
To assess a product or service, the assessor estimates the level of the capability needed in order 
to use the product or service and then compares this level of capability to each of the tasks in 
the survey. For example, the task ‘make a telephone call’ places demands on patients’ vision 
and hearing capabilities (to hear clearly throughout the call requires hearing ability, and to see 
the number buttons needs vision ability), reach and dexterity (to hold the phone requires 
strength, while to reach forward and up, and press the number buttons needs dexterity), and 
thinking capability (to remember the telephone number to call requires memory, and to 
communicate with the receptionist needs speech comprehension and speaking ability). The 
demand of this task on patients’ hearing capability is close to the scale 8, i.e., use telephone 
without special adaptations for hearing impairment, so the hearing demand is rated scale 8 
(Figure 2.15). The level of the tasks’ description is matched against the details of the pre-
defined scales (Waller, Langdon, and Clarkson, 2009).  
 
Figure 2.15 Assessing the demand of the task ‘to make a telephone call’ 
The number of people who could be excluded as a result of these demands can also be 
calculated from the survey data using the Exclusion Calculator. Specifically, the “Exclusion 
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Calculator” (an Inclusive Design tool) produced by the University of Cambridge Engineering 
Design Centre uses a large database of British users (from DFS) with a range of disabilities to 
estimate the proportion of the British population that is unable to use a product or service 
because of the demands that it places on the users’ capability. A version of the Exclusion 
Calculator is freely available on the Inclusive Design Toolkit website (Clarkson et al., 2007).  
By inputting the estimated demands of each task along the care journey, the “Exclusion 
Calculator” can estimate the number of people within the general population excluded from 
accessing healthcare services (in every task and on the whole care journey). Figure 2.16 shows 
an example of measuring hearing exclusion for the task ‘make a telephone call’. In total, about 
2% of the whole population could be excluded due to the task’s demand on their hearing 
capability. It is important to note that this calculation is based on whole population data and 
not on one particular disease, but it still could possibly give useful insights regarding 
potentially the most challenging tasks for the population and provide evidence to prioritise the 
parts of the services that need to be improved. In fact, there were nearly 1000 participants who 
self-reported that they have a respiratory issue and could benefit from community-based 
pulmonary rehabilitation (PR), and this provides a possible estimate of the exclusion number 
for COPD patients accessing the care services. A more detailed discussion is presented in 
Chapter 5.  
 
Figure 2.16 Calculating exclusion (i.e., the hearing exclusion for the task ‘make a telephone call’) 
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In reality, the healthcare services’ demand on patients’ capability varies in different care 
contexts. Therefore, in order to improve people’s access to healthcare services, it is necessary 
to understand the care process, i.e., care pathway, which is reviewed in Section 2.3.3. 
2.3.3 The care pathway 
2.3.3.1 Definition 
‘Care pathway’ or ‘care journey’ are both terms used to describe the process of healthcare 
service delivery. Pathway refers to a track that constitutes or serves as a path, and it is more 
like a standard path for people to follow; while journey refers to the act of travelling from one 
place to another, and it pays more attention to individuals’ actions (Oxford English Dictionary, 
2018). Specifically, care pathways (also known as clinical pathways or care maps) are more 
generic and described from an organisational perspective (Vanhaecht, De Witte and Sermeus, 
2007; Schrijvers, van Hoorn and Huiskes, 2012). A pathway may take the form of an integrated 
management plan that provides a sequence and timing of actions necessary to achieve a 
standard care process and optimal efficiency for clinicians (Panella, Marchisi and Di Stanisla, 
2003). They are the clinical management tools used to help care workers to understand their 
working flow. For example, the main stages in the NHS primary care pathway of COPD 
rehabilitation are shown in Figure 2.17.  
 
Figure 2.17 The main stages in the NHS primary care pathway of COPD rehabilitation 
While care journeys describe the process of healthcare service from the patients’ perspective. 
Patient’s care journey refers to the process that he or she is likely to go through in order to 
receive care. 
2.3.3.2 The role/impact of care pathway 
The UK National Institute for Health and Care Excellence (NICE) has introduced NICE 
Pathways which is an interactive tool for health and social care professionals providing fast 
access to NICE guidance and associated products.  
Schrijvers, van Hoorn and Huiskes (2012)summarises the theoretical advantages and 
disadvantages of care pathways for patients and professionals. The benefits of applying care 
pathways are: i) shortening the production process with faster diagnosis, ii) increasing 
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coherence between different professionals, iii) reducing the risk of errors, reducing costs, and 
v) increasing job satisfaction. The disadvantages of using care pathways are: i) dehumanisation 
of work, ii) an increase in costs, iii) lower job satisfaction, and vi) a decline in the diversity of 
professional work. Despite the fact that some care pathways’ strengths and weaknesses are 
paradoxical, care pathways can provide guidance and quality that are standardised and 
available for healthcare professionals to consult in order to specify their work at every step. 
In this research, we mainly use care pathways to understand how community-based healthcare 
services are provided to users and to identify these services’ demands on users’ capabilities 
along their care journeys. To achieve this, care pathways are divided into a series of specific 
tasks to be further analysed. 
2.3.3.3 Task analysis for care pathway 
Task analysis is a process of obtaining detailed information from users about what they are 
required to do, in terms of actions and/ or cognitive processes, to achieve a task or goal (Annett 
and Duncan, 1967). There are various forms of task analysis and in this research, we use 
hierarchical task analysis, in which tasks are decomposed into sub-tasks until a sufficient level 
of detail (a suitable stopping place) is reached (Ainsworth and Marshall, 1998; Shepherd, 2001; 
Annett, 2003). The suitable stopping place here is matched with the pre-refined scale of the 
Exclusion Calculator, which is used to calculate the level of exclusion (the detailed see Section 
2.4.3.3). The information provided by the task analysis is useful to investigate how people 
perform tasks, to identify the ability or knowledge needed by users to perform the task or to 
use the service, and thus to understand what difficulties users may face and suggest possible 
design improvements (Coleman et al., 2007; Seidel, 2010).  
In terms of care pathways, task analysis can be used to subgroup the activities that healthcare 
professionals need to accomplish along the care pathway and provide clues about patients’ 
activities along their care journey. For example, for the General Practitioner (GP), the COPD 
diagnosis within the GP surgery can be further broken down into three tasks: i) make an 
appointment with the patient; ii) check and consult; iii) give a diagnosis or refer the patient for 
a further check. Correspondingly, patients’ care journey for diagnosis can be divided into the 
following steps: i) make an appointment with the GP; ii) go to the GP practice; iii) have a GP 
consultation; vi) obtain a diagnosis (see Figure 2.18). 
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Figure 2.18 Care pathways / journeys consist of specific tasks 
It is worth noting the difference between the tasks of GPs and patients. For GPs, whether they 
give patients a proper ‘check and consult’ is likely to be most important, while for patients, 
whether they can ‘make an appointment with the GP’ and ‘go to the GP practice’ may have a 
greater impact on them. If the patients do not obtain an appointment, they are unable to see the 
GP and if the transport to the GP practice is challenging for the patients especially those with 
disabilities or without convenient transport facilities, they may not be able to reach the GP 
surgery. This means the patients may have differ journeys from the healthcare professionals 
and there might be some unobvious (less visible) difficulties that prevent them from accessing 
healthcare services. Therefore, it is necessary to understand the differences between the 
healthcare professionals’ care pathways and the patients’ care journeys and thus identify 
patients’ needs along their care journeys.  
Section 2.3.2 and 2.3.3 explore the literature on Inclusive Design approach to improve 
healthcare services, the next section investigates other approaches to enhance healthcare 
services.  
2.3.4 The application of other approaches to healthcare services 
There are a range of approaches that have been applied to improve healthcare services and it is 
important to analyse them in order to better position the Inclusive Design approach for 
healthcare service design. Table 2.5 summarises the aims and strengths of existing approaches 
(including models and methods) that have been used to improve healthcare services. Some 
models place emphasis on supporting changes in the NHS, such as the change model and 
change management; some from systems’ perspectives provide guides or add value to 
improving healthcare such as systems engineering and the systems approach; some design 
approaches, e.g., the Experience Based Design approach (the ebd approach), focus on 
designing better experiences for patients, carers and staff, which also involves looking at care 
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journeys as well as the emotional journeys people experience when they access services.  So 
far, no practical approach has focused on improving healthcare services from the perspective 
of understanding patients’ capability-related needs. 
Table 2.5 A comparison between the focus of existing approaches for healthcare services  
Models Aims of the models Strengths 
Model for 
improvement 
A tool for accelerating improvement, based on three 
fundamental questions and the Plan-Do-Study-Act cycle 
to test changes in real work settings (Langley et al., 
2009) 
 Ensures that teams identify a common purpose 
 Establishes an appropriate set of measures for improvement 
 Identifies those changes that are likely to lead to 
improvement 
Change model 
A framework for change to help NHS commissioners and 
providers improve how they go about improvement and 
deliver NHS goals for quality and value (NHS England, 
2018) 
 Creates shared ways of thinking about change 
 Brings together services users, workforce and change 
partners 
 Links up activities across the whole system 
Change 
management 
A model for supporting change with clinicians, managers 
and senior leaders to implement health and care 
solutions in workflows and practice (Canada Health Info 
way) 
 Reflects leading change practices and lessons learned 
 Facilitates stakeholder-led improvements to practice 
 Focuses on successful, evidence-based implementation 
Waterfall 
model 
A holistic approach that focuses on the need for 
effective design controls during the design and delivery 
processes (Centre for Devices and Radiological Health, 
1997) 
 Validation demonstrates that the solution meets the user 
needs 
 Verification shows that the output meets the input 
requirements 
 Review systematically examines the emerging solution 
Lean principles 
A process to facilitate improvement in patient care with 
existing resources, often meaning the same things can 
be achieved using fewer people (Bryant, 2017) 
 Improves quality and safety with fewer accidents and errors 
 Improves delivery as better work gets done sooner 
 Improves throughput as the same people are capable of 
much more 
Driver diagram 
A ‘theory of change’ within the system, that can be used 
to plan improvement project activities, collaboratively 
by the project team(NHS Improvement, 2018) 
 Captures a clearly defined and measurable aim  
 Identifies the drivers which will contribute to the aim 
 Formulates the ideas for change designed to meet the aim 
Systems 
engineering 
An interdisciplinary approach to the realisation of 
successful systems, focused on delivering the required 
functionality to meet customer needs (INCOSE UK, 
2009) 
 Provides a holistic view of systems to enable improvement 
 Focuses on customer needs through to system validation 
 Uses models to make sense of complex problems 
Systems 
approach 
A set of questions encouraging the integration of 
people, systems, design, risk and programme 
management perspectives (Royal Academy of 
Engineering,2017) 
 Adds value to existing health and care improvement 
initiatives 
 Questions change thinking and actions change outcomes 
 Focuses on delivering system-wide improvement 
Experience 
based design 
(ebd) approach 
An approach of designing better experiences for 
patients, carers and staff, capturing the experiences of 
those involved in healthcare services (NHS Institute for 
Innovation and Improvement, 2009) 
 Presents the insights gained in the form of a short-edited 
film 
 Encourages collaboration between patients and staff 
 Improves the experience of the service or care pathway 
Design models 
An iterative approach to explore, create and evaluate, 
leading to a clearer understanding of user needs and 
better solutions that meet these needs (Waller et al., 
2015) 
 Identifies stakeholder needs for system change 
 Generates a range of possible solutions for change 
 Validates the solutions against stakeholder needs 
Double 
diamond 
An approach that encourages divergent and convergent 
thinking in problem solving and in the process of 
problem identification (Design Council, 2005).  
 Accentuates the need for rigorous problem identification 
 Encourages creative thinking prior to the selection of design 
solutions 
 Focuses on iterative development before delivery of a 
solution 
Human factors 
A description of the scientific discipline concerned with 
the understanding of interactions among humans and 
other system elements (International Ergonomics 
Association, 2018) 
 Studies the relationship between human behaviour and 
safety 
 Changes organisation and culture to enhance performance 
 Helps health and care staff to act as a barrier against harm 
Safety 
management 
A set of approaches to minimise the number of 
accidents and incidents and to maximise the number of 
intended and acceptable outcomes (Hollnagel et al., 
2015) 
 Focuses on reducing risks as well as increasing opportunities 
 Reduces the number of accidents and incidents Increases 
the chance of success under all conditions  	
In addition, it is imperative to draw on the research that has investigated design approaches 
(e.g., the ebd approach and Double diamond in Table 2.5) in relation to healthcare services. 
The ebd approach was designed for and within the NHS to develop solutions that offer patients 
a better experience of treatment and care. In particular, the recognition of the importance of 
emotion is a core principle that distinguishes the ebd approach from other approaches. It has 
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already been used in a range of clinical services, including cancer, diabetes, drug and alcohol 
treatment, emergency services, genetics, inpatient units, intensive care, mental health, 
orthopaedics, palliative care and surgical units (The point of care Foundation, 2016). The ebd 
approach captures the aesthetics of experience, focusing on the whole interaction with the 
service experienced. It might also be able to capture patients’ capability-related experiences, 
but it is not focused on the diversity of capabilities among patients.  
The double diamond has also been used in projects that apply design thinking to innovate 
healthcare services. For example, it was used to guide work that aims to help people living well 
with diabetes (Sangiorgi and Freire, 2010). The purpose of using the double diamond is 
encouraging divergent and convergent thinking in problem identification and solving. It may 
help identify capability-related challenges of patients and propose a solution to address the 
challenges, but it is not specific to explore patients’ diversity of capabilities either.   
In addition, service design as a design approach has been applied to improving healthcare 
services in recent years (Sangiorgi and Freire, 2010; Silvis, 2015; Chamberlain et al., 2015; 
Fry, 2017). It emphasises co-design by including service providers, end-users and stakeholders 
in the design process. The outcome of applying service design to specific healthcare services 
is usually a new service model that considers the benefits of both care providers and patients. 
In fact, the ebd approach is a part of service design. 
While the principle of Inclusive Design is to design for the demand of capability in a particular 
context. Therefore, it is recognition of the diversity of capability which makes Inclusive Design 
different from the service design approach which is fundamentally based on average 
descriptions of individuals. 
To summarise Section 2.3, community-based care, which aims at providing care at or closer to 
home and avoid hospital admission, is a promising and encouraging choice to meet the 
healthcare demand for long-term conditions among an ageing population. Identifying the tasks 
of community-based care pathways makes it possible to estimate the service’s accessibility, 
capture patients’ needs and thus improve patients’ access to care. The related patients’ 
attributes are discussed in Section 2.4.  
2.4 Patients (sub-question 3) 
This section explores patients’ characteristics and gathers insights into evidence to answer the 
sub-question 3: To what extent do people’s capabilities affect their access to community-based 
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healthcare services? Three main topics are discussed: people’s capabilities, healthcare 
experience, and the self-management of long-term conditions in the community (Figure 2.19). 
 
Figure 2.19 Outline of literature review about the patients 
2.4.1 Capability 
Using any services or products makes demands on users’ capabilities. For example, making a 
GP appointment by telephone requires motor ability to hold the phone, sensory ability to hear, 
and cognitive ability to interpret. Similarly, travelling to the GP surgery may put particular 
strain on the patient. Understanding the different types of user capabilities and the impact they 
have on service use is essential to designing healthcare services inclusively.  
2.4.1.1 Definition and categories 
Capabilities are a set of various functions that a person can achieve - what people are actually 
able to be and to do (Sen, 1992; Terzi, 2005). In short, capability refers to the ability to do 
something (Oxford English Dictionary, 2018). In the context of this research, capability refers 
to people’s ability to access health care.  
Capabilities may be considered to consist of sensory capabilities (vision and hearing), cognitive 
capabilities (thinking and communication) and motor capabilities (locomotion, reach & stretch 
and dexterity) (Clarkson et al., 2007; Schifferstein and Hekkert, 2008; Waller et al., 2010). In 
2013, the same authors (Waller et al., 2013) proposed a simpler clustering of user capabilities, 
i.e., vision, hearing, thinking, dexterity and reach, and mobility, which is more suitable for 
product interaction. The detailed definition of the five main categories is below: 
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• Vision is the ability to use the colour and brightness of light to detect objects, discriminate 
between different surfaces and discern the details on a surface. 
• Hearing is the ability to discriminate between specific tones or speech from ambient 
noise and to tell where sounds originate. 
• Thinking, also known as ‘cognition’, refers to the ability to process information, hold 
attention, store and retrieve memories and select appropriate responses and actions. The 
ability to understand other people and express oneself to others can also be categorised 
under thinking (Figure 2.20). It includes concentration, memory, literacy, speech 
comprehension and speaking abilities. 
 
Figure 2.20 The schematic of how the different processes involved with thinking  
   relate to each other and to a product in the world (Clarkson et al., 2007) 
• Reach and Dexterity concerns the abilities of the arms. It constitutes the ability to reach 
different places around the body, perform fine finger manipulation, pick up and carry 
objects and grasp and squeeze objects. It includes the ability to reach forward and up, 
dexterity, and lifting strength.  
• Mobility is the ability to move around, climb steps and balance. 
Although a healthcare service can be regarded as an ‘intangible product’, the interaction 
between a healthcare system and a user is similar to the interaction between a ‘tangible product’ 
and a user, so the more relevant product interaction categories of capabilities are used in this 
research.  
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2.4.1.2 Factors that cause capability change 
Ageing is one of the main factors that causes a person’s capability to change. Understanding 
age-related capability change, especially the patterns of capability loss for older people, is 
useful to predict their capability-related needs when they access healthcare services. Research 
aiming to understand patterns of capability loss among elder users of product and services has 
analysed the data from a population-based study which recruited a representative sample of 
13,004 people aged 65 years and over from 5 sites in the UK (Seidel et al., 2009). The research 
has found there are patterns of capability loss among older people. Locomotion (mobility) was 
the first ability to be lost, followed by reaching, thinking, hearing, vision and dexterity. Women 
were consistently younger at capability loss than men except in terms of hearing.  
Specifically, Figure 2.21 shows age at the point of capability loss. Half of the sample lost their 
locomotion (mobility) by 78 years, of age reaching ability by 81 and thinking ability by 82, 
while hearing, vision and dexterity were lost relatively later.  
 
Figure 2.21 Age at capability loss by percentiles, 1990/94-2003 (Seidel et al., 2009) 
The research also found gender differences for median age capability loss. As we can see in 
Table 2.6, except vision, there are significant differences between men and women in all 
abilities, especially the median age for reach loss (men:84 years vs women: 78 years). 
Table 2.6 Median age at capability loss by gender, 1990/94-2003(Seidel et al., 2009) 
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Conditions, especially long-term conditions, are another main factor that cause people’s 
capability loss. Older people with long-term conditions are likely to be the most vulnerable 
people with reduced capabilities as most of them cope with at least one condition, and many 
deals with two or more conditions (Department of Health, 2012a). Research by Ettinger et al. 
(1994) on conditions and symptoms that cause difficulties in performing 17 physical tasks in 
older people’s daily lives has conducted research among 5201 community-dwelling people 
over 65 years old. They found that arthritis and other musculoskeletal diseases were given as 
the primary causes of difficulty in performing physical tasks by 49.0% since the participants 
reported difficulty in any task, followed by heart disease (13.7%), injury (12.0%), old age 
(11.7%), lung disease (6.0%), and stroke (2.9%). This means some diseases possibly have a 
direct impact on people’s capabilities.  
2.4.1.3 The impacts of capability change on accessing healthcare service 
People may have difficulties in accessing healthcare services due to their capability changes 
over time. For example, older people who have eye problems may have some difficulties such 
as reading the bus stop and medical instructions. Therefore, they may be unable to take a bus 
to see a GP or visit hospital, or they may not take medication correctly. Similarly, for those 
with depression, or dementia conditions, they may have problems in communicating with GPs, 
nurses, and therapists, etc., since their cognitive abilities are impaired.  
People’s capability level could possibly indicate their need for healthcare services. Several 
studies have reported an association between lower grip strength and higher subsequent risk of 
fracture, and a similar trend also exists for “walking speed”, “chair rises” and “standing 
balance” (Albrand et al., 2003; Cawthon et al., 2008). There is some evidence (Table 2.7) to 
suggest that objective measures of physical capability may be predictors of subsequent health 
in older community dwelling populations (Cooper et al., 2011).  
Table 2.7 Summary of main findings from review of studies that examine the associations between objective 
measures of physical capability levels and subsequent specified health outcomes (Cooper et al., 2011). 
 
Note: Each indicator shown in the table represents one study population. The + indicates that there was evidence that poorer 
performance on the specified test was associated with increased risk of the specified outcome. e indicates an equivocal 
association, i.e. evidence of association was only weak or was attenuated after adjustments. The - indicates that there was no 
evidence of association.  
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This research mainly focuses on the relationship between capability loss and health conditions. 
We may know people’s health conditions through their capabilities, and vice versa. However, 
there are few studies on how people’s capability loss impacts on their possibility to access 
healthcare. If we can identify patients’ capability-related needs along their care journeys, we 
may be able to improve their healthcare experience by designing healthcare services that are 
more accessible. To achieve this, it is necessary to know the level of people’s capabilities, and 
to understand people’s experience of accessing care. The holistic and available population 
capability data in the UK is introduced in the next section (2.4.1.4), and the concept of patients’ 
healthcare experience and related topics are introduced in Section 2.4.2. 
2.4.1.4 Data on capability variation 
The 1996/1997 Disability Follow-up to the Family Resources Survey (DFS) remains the most 
recent Great British dataset to cover all types of ability losses that may be relevant to using 
everyday products or services (Johnson, Clarkson and Huppert, 2010). Specifically, the DFS 
was commissioned to measure the prevalence of disability among the UK population improve 
planning for welfare support. Multi-stage stratified random sampling and stratified clustered 
probability sampling were used as sampling procedures. A total of 7144 people was 
interviewed and answered up to 300 questions relating to 13 ability categories concerning their 
ability to conduct different everyday tasks, for example, “can you pick up a safety pin with 
your left hand?”. Although the survey was not intended to estimate capabilities, it included 
ability categories on ‘seeing’, ‘hearing’, ‘intellectual function’, ‘communication’, 
‘locomotion’, ‘reach & stretch’, and ‘dexterity’, which are relevant to product and service 
interaction. For each ability category, there were corresponding scales that divided the 
impairment into different levels. The answers of those participants and their corresponding 
severity of quality of life impairment were made available to the public (Department of Social 
Security, 2000).   
Waller et al. (2013) reorganised the original answers of DFS to create new scales to measure 
five capability categories described in Section 2.4.1.1: vision, hearing, thinking, reach & 
dexterity and mobility. The survey data indicated that 18.5 % of the population have less than 
full capability in one or more categories. 5.3% of the population have a severe capability loss 
of some kind. For vision, a severe loss corresponds to not being able to recognise a friend at 
arm’s length and serious hearing loss refers to not being able to follow a TV programme with 
the volume turned up. 13.2% of the population have moderate capability loss. With moderate 
vision reduced, people have difficulty in reading ordinary newsprint, while hearing 
corresponds to difficulty following a conversation against background noise. The newly 
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defined scales could be used to estimate the number of people who would be excluded from a 
product or service with a particular set of demands. More details about assessing demands 
using defined scales can be seen in Section 2.3.2.3, assessing demand and exclusion of 
healthcare services.  
2.4.2 Healthcare experience 
Patients’ healthcare experiences constitute a broad concept. The differences among similar 
ideas (satisfaction and expectation), and the specific scope of this research (healthcare 
experience about accessing service) are defined below. In addition, care journeys and 
hierarchical task analysis are used to identify patients’ healthcare experiences and potential 
needs for improvement.  
2.4.2.1 Definition 
Patients’ experience, satisfaction and expectation are often used without clear definitions of 
each or how these terms interact in the setting of healthcare. People’s healthcare experiences 
are their direct, personal observations of their healthcare which can refer to the whole of the 
event, or a set of steps the people go through to access and use healthcare services. People’s 
healthcare expectations have been defined as the anticipation that given events are likely to 
create during or as an outcome of healthcare (Bowling, Rowe and McKee, 2013), while 
people’s satisfaction is defined as their evaluation of what happened during healthcare (i.e., 
evaluations of their ‘experiences’ of healthcare).  
In summary, what people expect to receive from their healthcare (‘expectation’), compared 
with their observations of what they receive in practice (‘experiences’), are potentially 
important in influencing patients’ evaluations of their care (‘satisfaction’). The relationship 
between these concepts can be simply seen in Figure 2.22. In this research, we mainly explore 
patients’ experience regarding access to healthcare services.  
 
Figure 2.22 The relationship between people’s satisfaction, experiences, and expectations 
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2.4.2.2 Healthcare experience of accessing services 
To understand a patient’s experience of accessing healthcare services, first and foremost it is 
necessary to map the care journey that the patient goes through. As mentioned in Section 2.3.3, 
a patient’s care journey refers to the process that he or she undergoes in order to receive care. 
In contrast to care pathways (Section 2.3.3.1) which are relatively more universal and standard, 
a care journey varies from person to person since patients may have different care contexts 
even though they may have the same condition. Therefore, it is important to specify care 
journeys and select the most representative care journeys that could possibly help understand 
the care system’s demands placed on patients’ capabilities and thus identify patients’ potential 
needs.  
With a deeper understanding of the healthcare services, the detailed care journeys that patients 
experience in accessing the services could be more easily identified. For example, from Figure 
2.15, we know that COPD diagnosis could be broken down into four steps: make an 
appointment with a GP; go to the GP Practice; have a GP consultation; and obtain diagnosis. 
In addition, there are four options for making an appointment with a GP: by telephone, by 
computer, by dropping in or by booking through others. Making an appointment by telephone 
can be further broken down into the following steps: make a telephone call, request an 
appointment, agree on details and mark in diary (Figure 2.23).  
 
Figure 2.23 An example of a care journey represented in a hierarchal task analysis 
Once the tasks along the care journeys are identified and organised in a hierarchical way, we 
are able to assess the demand of each task as well as the whole care journey using the assessing 
demand and exclusion method introduced in Section 2.3.2.3.  
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To improve patients’ experience of accessing healthcare services and reduce exclusion, it is 
important to involve patients in managing their conditions, especially those people with long-
term conditions. The details about patients’ self-management of long-term conditions are 
introduced in Section 2.4.3. 
2.4.3 Self-management of long-term conditions 
To empower people to self-manage chronic diseases at home and avoid unplanned hospital 
admission is one of the targets within the community-based care context. The definition of self-
management, the process that people experience who live with chronic conditions, and the 
support that patients need to access community-based healthcare services that can help them 
better self-manage chronic conditions are discussed below.  
2.4.3.1 Self-management 
Self-management refers to a range of approaches that aim to enable people living with long-
term conditions to manage their own health effectively (NHS England, 2017b). As experts in 
their own lives, people gain the skills and knowledge to cope as best they can with their own 
long-term condition/s. Patients have reported increases in physical functioning, benefits in 
terms of greater confidence and reduced anxiety since their actively involved self-management 
(Challis et al., 2010; de Iongh, 2014). Self-management programmes have been shown to 
reduce unplanned hospital admission for chronic obstructive pulmonary disease (COPD) and 
asthma (Purdy 2010) and to improve adherence to treatment and medication (Challis et al., 
2010).  
Despite the advantages of self-managing long-term conditions, it is not easy for people to adapt 
to and live with changes. Therefore, it is important to understand the process that people with 
long-term conditions typically undergo and thus offer support to encourage people to engage 
in self-care in the community.  
2.4.3.2 The process that people live with long-term conditions 
People have to make a series of adjustments to their lives when they are diagnosed with a long-
term condition. Corben and Rosen (2005) from the Kings’ Fund highlighted three topics that 
are particularly important in shaping people’s responses to living with long-term conditions: i) 
the different ways in which people receive their diagnosis; ii) the fact that different people have 
different responses; iii) the fact that people’s ability to self-manage changes over time. 
Specifically, receiving a diagnosis of a chronic condition is the first step for people to begin to 
adjust to their lives. For some diseases such as diabetes and arthritis, the diagnosis is 
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straightforward, while for some diseases like Parkinson’s disease it may take longer to obtain 
a definitive diagnosis, and some diseases like COPD may be unfamiliar to people and people 
may feel anxious about the diagnosis. Therefore, it is vital to make sure patients have enough 
information when they are diagnosed with a long-term condition and encourage them to 
manage it. In fact, there are many factors, e.g., severity of disease, age, social and family 
support, and level of education that could possibly impact on whether or not a person would 
actively participate in self-management (Gordon and Rice, 2015). Not all people want to - or 
can - self manage a long-term condition. An individual’s involvement in self-management is 
likely to change over time: it may increase but it may also decrease. Most people find a way to 
live with the condition, although the level of self-management may differ. 
2.4.3.3 Patients-centred support for self-managing long-term conditions 
Understanding what is important to patients is vital to support them to manage their chronic 
conditions. Self-management is hard work and patients need to acquire the knowledge and 
skills to live with their conditions (Coulter, Roberts and Dixon, 2013). The need for patients to 
have clear information about their condition and guidance on how to access it is essential to 
support self-management (Corben and Rosen, 2005). From the point of diagnosis or even 
before, people are faced with various different healthcare services and many have little idea of 
how to choose between them. Patients need support to understand their conditions and to know 
the available services that can help them. However, people are unlikely to be given much 
information about their conditions when first diagnosed, although information is needed in 
many formats, and as early as possible (Hussein and Partridge 2002). Meanwhile, the GP is 
often the first professional that patients contact and thus whether the GP can signpost the 
appropriate healthcare professionals to patients depends on the GP’s knowledge and experience. 
In fact, the patients would be better cared for and the burden on GPs could be lessened through 
other care co-ordinators such as nurses and volunteering support groups.  
In this research, the support for self-management mainly refers to the support that can help 
patients access suitable community-based healthcare services and thus achieve self-
management of their long-term conditions. Clear, accessible information and signposting is the 
key to patients’ access to suitable healthcare services.   
To summarise Section 2.4, people’s capabilities change mainly due to their age and conditions, 
and people’s reduced capabilities influence their possibility to access healthcare services. By 
estimating community-based healthcare services’ demands on patient’s capabilities, we are 
able to identify the most challenging tasks for patients along their care journeys, understand 
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their capability-related needs and make the service more accessible. This is particularly 
important for people living with long-term conditions since people are more likely to self-
manage their condition in familiar places, i.e., home or within the community, instead of being 
admitted to hospital.  
2.5 Summary  
Inclusive Design and its associated tools have been widely applied to consumer products and 
services which are tangible. However, there is little evidence of research that applies Inclusive 
Design to healthcare services which are less tangible. In fact, the procedures for applying 
Inclusive Design, e.g., mapping user journeys and task analysis, as with many service design 
methods, treat the services as tangible, which is the reason why Inclusive Design is potentially 
applicable to healthcare services. Therefore, the research aims to fill this research gap and 
explore how Inclusive Design can be applied to healthcare delivery services to improve patients’ 
experience of accessing these services. Specifically, the research focuses on patients’ 
experiences of accessing community-based care, i.e., it aims to provide care at or closer to 
home and is a preferred choice to meet the healthcare demand for long-term conditions among 
an ageing population. What makes Inclusive Design distinct from other approaches is the 
possibility of using an Exclusion Calculator to estimate the exclusion across a range of 
capabilities. By understanding community-based services’ demands on people’s capabilities 
along their care journeys, we are able to identify patients’ capability-related needs and help as 
many people as possible to access the services. The next chapter is about the research 
methodology of this research.
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3 Research Methodology 
 
The literature reviewed in Chapter 2 highlights the lack of evidence for how Inclusive Design 
can be applied to community-based healthcare services to improve patients’ experience of 
accessing these services.  
This chapter presents an overview of the research process with regard to the research paradigm, 
research questions, methodology, data collection methods and data sources. The ethical 
considerations are also explained.  
Figure 3.1 demonstrates the structure of Chapter 3 and how previous chapters inform and 
influence this chapter. Chapter 1 introduces the research questions that are justified by the 
research motivations and highlights gaps in the literature identified through the literature 
review (Chapter 2). Section 3.1 discusses the research paradigm which influences the research 
questions (Section 3.2), and the research methodology (Section 3.3) that is used to answer the 
questions. Section 3.2 reviews the research questions that motivated the selection of a research 
methodology (Section 3.3). Section 3.4 presents the research methods used, which aim to 
provide evidence for the research questions. The selection of case studies and related research 
ethics are discussed in Section 3.5 and Section 3.6 respectively.  
 
Figure 3.1 The structure of Chapter 3: Research Methodology  
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3.1 Research paradigm 
The word “paradigm” was first used by Thomas Kuhn as a term to describe new ways of 
thought that could revolutionise knowledge and therefore become new accepted ways of 
thinking and doing (Kuhn, 2012). Later, Guba (1990) defined the term paradigm in its most 
common form: “a basic set of beliefs that guide action”. He claimed that “paradigms are the 
starting point or givens that determine what inquiry is and how it is to be practiced”, whilst 
acknowledging that these belief systems or paradigms are ‘human constructions’ and therefore, 
“subject to all the errors and foibles that inevitably accompany human endeavors”. 
Before introducing the different types of research paradigms, it is necessary to understand the 
characteristics that decide the classification. Generally speaking, research paradigms are 
classified by their characteristics in terms of ontology, epistemology and methodology. 
Ontology is about what exists, or what there is to know (Hay, 2002). Epistemology is about 
‘how what is assumed to exist can be known’ (Blaikie, 2000). Methodology is concerned with 
the logic, potentialities and limitations of the inquiry, which relates to ‘how [we can] go about 
acquiring that knowledge’ (Grix, 2002). Figure 3.2 below defines the above terms and the 
relationship between them:  
 
Figure 3.2 The relationship among ontology, epistemology and methodology, adapted from Hay (2002) 
 
Guba (1990) classified research paradigms into four categories: positivism, post-positivism, 
critical theory and constructivism (summarised in Table 3.1). Specifically, positivism is based 
on the belief that reality exists and is driven by natural laws (ontology). As Guba described, 
the nature of science is to “discover the ‘true’ nature of reality and how it ‘truly’ works.” The 
positivist is committed to a realist ontology and is restricted to an objectivist epistemology. In 
terms of methodology, the positivist adopts a manipulative methodology in which questions 
are subjected to empirical tests, to ensure decisions follow the laws of nature. Post-positivism 
is a modified version of the positivist stance that acknowledges human frailty, which makes it 
impossible for humans to perceive reality fully. Therefore, post-positivism emphasises critical 
realism, modified objectivism as well as experimental/manipulative methodology. Although 
Critical theory (ideologically oriented inquiry) moves to a subjectivist epistemology, it still 
keeps the critical realist ontology of post-positivism. In contrast to critical theory, 
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constructivism proposes relativism and believes ‘reality’ only exists in the context of a mental 
framework. It claims that our perception of knowledge is relative to the way we understand 
and construct it and our sense of ‘reality’ may change along with this understanding and 
construction. In terms of methodology, critical theory takes a dialogic approach that aims to 
eliminate false consciousness, and constructivism, which contains hermeneutics and dialectics, 
aims to create open knowledge construction so that information can continue to be enhanced.  
Table 3.1 Characteristics of research paradigm adapted from (Guba 1990) 
Paradigm 
Classification 
Paradigm Characteristics 
Ontology Epistemology Methodology 
Positivism Realist Objectivist Experimental/manipulative 
Post-positivism Critical realist Modified 
objectivist 
Modified experimental/ 
manipulative 
Critical theory Critical realist Subjectivist Dialogical, transformative 
Constructivism Relativist Subjectivist Hermeneutic, dialectic 
 
Regarding the paradigm of this research, it seems to fit more closely with the less objective 
paradigms (post-positivist, critical theory, or constructivism) based on Guba’s classification of 
paradigm, since the overarching research question is ‘How can Inclusive Design be used to 
improve access to healthcare services in the community?’. Specifically,  the research aims to 
apply Inclusive Design to improve patients’ experience of accessing healthcare services, which 
relies on collecting data about patients’ personal views and perceptions. As a result, this 
research does not match the positivist stance that emphasises the value free aspect. The 
ontological stance is similar to ‘critical realism’(belong to post-positivism and critical theory) 
which acknowledges the reality of natural order but recognises that this can only be known 
imperfectly due to the limitations of the researcher. In addition, the Inclusive Design approach 
to improving patients’ access to healthcare services is required to collect the truth related to 
two aspects. One relates to the definition of the levels of demand healthcare services place on 
patients’ capabilities, which seems to fit a relativist stance as the levels of demand exist in 
humans (mental framework); the other relates to the level of patients’ capabilities, which relates 
more to critical realism as it is difficult for humans to fully perceive their  own capabilities. 
Therefore, the paradigm of this research cannot be solely defined according to one 
classification in relation to Guba’s paradigm theory.  
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In contrast to Guba’s definition of critical realism which emphasises the limitations of the 
researchers, Robson and McCartan (2016) introduced a pragmatic approach to realism that 
provides social research with scientific characteristics. Robson’s realism not only provides a 
useful language with which to answer ‘how’ or ‘why’ questions, but also provides a way of 
approaching open and uncontrolled situations to ensure the findings are directly related to the 
researched situations. Realism can provide a model of scientific explanation free of the 
problems encountered in positivist and relativist accounts. Realism has been seen as 
particularly appropriate for research in practice-based and value-based professions such as 
social work (Anastas, 1999), which matches the context of this research, i.e., improving 
services and patients’ experience of accessing healthcare services.  
Along with the idea realism, Robson proposes a concept of real world research, which refers 
to relatively small-scale research carried out by individuals or small teams and aims to 
‘understand the lived-in reality of people in society and its consequences’. He advocates 
pragmatically selecting ideas from different realist approaches that can be useful to real world 
research. In a sense, realism is a type of pragmatism, which is almost an ‘anti-philosophical’ 
philosophy. This does not mean that establishing a philosophical stance is of no value. Instead, 
it tends to focus on which questions are important to study and which methods are appropriate 
for finding answers. To some extent, Guba’s concept of research paradigms has been 
transferred from ‘philosophical stances’ to ‘shared beliefs among groups of researchers’ 
(Morgan, 2007) and it is essential to understand Guba’s paradigm to better position the research 
paradigm.  
In summary, realism according to Robson’s interpretation, which adopts a pragmatic approach 
and a scientific attitude to real-world problem-based research, is in accord with this research 
context. The next section reviews the research questions, which inform the research methods 
and methodology in later sections.  
3.2 Research questions  
It is important to review the research question at this stage (after analysing the research 
paradigm and before introducing the research methodology). Crotty (1998) proposed two 
approaches, the top down approach and the bottom up approach, to decide where research sits. 
According to Crotty, the two approaches are defined based on four elements, i.e., methods, 
methodology, theoretical perspective, and epistemology, which are included in any research 
process. Specifically, methods refer to the techniques or procedures used to collect and analyse 
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data to answer research questions. Methodology encompasses the strategy used to choose 
particular methods and links the choice of methods to the desired outcomes. Theoretical 
perspective informs the methodology and provides a context for the process and grounding of 
its logic and criteria, i.e., how we know what we know. Epistemology is the theory of 
knowledge embedded in the theoretical perspective. Crotty’s categorisation does not include 
ontology, although he mentions that ontology would sit alongside epistemology to inform the 
theoretical perspective. In the bottom up approach, a review of the research questions can 
inform the methods, which in turn could inform the methodology, and subsequently the 
theoretical perspective, which would thus inform the epistemology. The process is more like a 
deconstruction of the research question. The top down approach is the opposite.  
This research is neither strictly the deduction (bottom up) nor induction (top down) approach, 
as it requires the researcher to go up and down to find a pragmatic approach to the research. 
Therefore, the research process (see Figure 3.3) suggested by Sim and Wright in their book 
‘Research in Health Care’ (Sim and Wright, 2000) is used in this research. A review of the 
research questions can provide clues for choosing an appropriate research methodology, and 
thus result in a better design for the research.  
 
Figure 3.3 The relationship between research paradigm, question, methodology, design and methods,  
adapted from Sim and Wright (2002) 
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The overarching research question is repeated here:   
How can Inclusive Design be used to improve access to healthcare services in the 
community?  
A set of questions derived from the main research question is needed to justify the significance 
of the research and facilitate the data collection. Specifically, the three research questions 
(RQ1-RQ3) below explore evidence from the literature review (Chapter 2) suggesting that 
Inclusive Design can possibly be an approach to addressing healthcare services’ challenges for 
an ageing population.   
- Sub-RQ1 What is the state-of-the-art understanding and application of Inclusive Design?   
- Sub-RQ2 What are the challenges of an ageing population associated with community-
based healthcare service delivery? 
- Sub-RQ3 To what extent do people’s capabilities affect their access to community-based 
healthcare services? 
While Sub-RQ1 & RQ2 are more about understanding the research context and are based solely 
on the literature review, Sub-RQ3 relates to people’s capability, so no database can be used 
directly. Therefore, Sub-RQ3 requires further clarification. Although evidence from the 
literature review indicates that people’s capability could affect their access to healthcare 
services, data on patients’ capability and the delivery of healthcare services are still needed to 
answer the question. The other two research questions (RQ4 and RQ5) below focus on the 
application, advantages as well as limitations of Inclusive Design in improving people’s access 
to healthcare services.  
- Sub-RQ4 How can we use the principle of Inclusive Design to improve people’s access 
along the care journey?  
- Sub-RQ5 What are the advantages and limitations of Inclusive Design as a means of 
improving people’s access to healthcare services in the community? 
Since different long-term conditions may have various care pathways and patients’ care 
journeys are diverse, it is impossible to cover all the care pathways of community-based care. 
Therefore, in order to narrow down and specify the research scope, it is important to limit the 
care journeys that are explored. Two case studies of community-based rehabilitation services 
related to back pain and chronic obstructive pulmonary disease (COPD) were conducted to 
explore the use of Inclusive Design to increase people’s experiences of accessing healthcare. 
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The case studies provide first-hand evidence to answer sub-research questions 3, 4, and 5. The 
reason for choosing these two conditions will be introduced in Section 3.5. The specific 
research questions for these two case studies and their link with sub-questions 4 and 5 are 
presented in Figure 3.4. 
 
Figure 3.4 Research questions of the two case studies and how they inspire the research methodology 
The specific research questions can also inspire the choice of research methodology (see Figure 
3.4). In the case study related to back pain, the questions ‘What are the care journeys of people 
with back pain?’ and ‘To what extent do people’s capabilities affect their access to back pain 
care services?’ require the collection of data on healthcare services and patients’ capabilities 
to understand the current practice. The question ‘How can we use principle of Inclusive Design 
to improve people’s access along the back pain care journey?’ is required to develop support 
mechanisms to improve the design practice. The last question ‘Is Inclusive Design (approach 
to understand healthcare journey) useful to improve healthcare experience of people with back 
pain in the community?’ evaluates the support mechanisms. The next section presents and 
criticises the research methodology in this research. 
3.3 Research methodology  
Methodology refers to the general principles of investigation that guide a study, which are 
based on its underlying theoretical and philosophical assumptions. It is the overall approach to 
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the research (Sim and Wright, 2000). An appropriate research methodology ensures that 
research is conducted scientifically, i.e., the results of the research have validity in some 
generic, theoretical as well as practical sense (Blessing and Chakrabarti, 2009). ). Since this 
research project is multidisciplinary and includes users (patients), design, and healthcare 
services, it draws not only on research methodologies, but also on design methodologies (See 
Table 3.2).  
Table 3.2 The list of methodologies  
	
Specifically, this research mainly adopts the Design Research Methodology (DRM) framework, 
since it covers most of the contents of the five-stage framework and the spiral of applied 
approach, and more importantly, it has also been recommended as a suitable framework for a 
design-based PhD project (Blessing and Chakrabarti, 2009). The other two models, i.e., Double 
Diamond and Design Wheels are also consulted in this research. The details are discussed 
below. 
1) DRM-Design research methodology framework 
DRM was first developed by Blessing and Chakrabarti together with Professor Ken Wallace at 
the Cambridge Engineering Design Centre (EDC) in 1991. Since then, DRM has undergone 
 Origin and Name Aims Contents 
Re
se
ar
ch
 M
et
ho
do
lo
gi
es
 
A five-stage framework  
for research design  
 (Robson, 2016: p72) 
A framework contains 
simple components that 
guide a research project 
Purpose(s); Conceptual framework, 
Research questions, Methods, 
Sampling procedures 
Design research methodology 
(DRM)framework 
(Blessing and Chakrabarti, 2009) 
A framework offers 
stepwise, hands-on 
approach to design 
research 
Research Clarification (RC),  
Descriptive Study I (DS-I),  
Prescriptive Study (PS), 
Descriptive Study II (DS-II) 
Spiral of applied research 
 (Eckert, Clarkson and Stacey, 
2003) 
A framework guides design 
research that is carried out 
in large research teams 
Empirical studies of design 
behaviour, 
Evaluation of empirical studies, 
Development of theory,  
Evaluation of theory, 
Development of tools and 
procedures, 
Evaluation of tools and procedures, 
Introduction of tools and 
procedures, 
Evaluation of dissemination  
De
sig
n 
M
et
ho
do
lo
gi
es
 
Design wheel model 
(Waller et al., 2015) 
A model guides the 
process of concept design 
Manage, Explore, Create and 
Evaluate 
Double diamond diagram 
(Design Council, 2005) 
A simple graphical way  
of describing the  
design process 
Discover, Define, Develop, and 
Deliver 
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continuous enhancement as documented in several publications (e.g., Blessing, Chakrabarti 
and Wallace,1992 and 1995) and finally, as summarised in a textbook by Blessing and 
Chakrabarti (2009). It helps researchers identify research topics and select suitable methods to 
address the issues at hand. It consists of four stages: Research Clarification (RC), Descriptive 
Study I (DS-I), Prescriptive Study (PS) and Descriptive Study II (DS-II). Figure 3.5 shows the 
links among these stages, the basic means used in each stage, the main outcomes, and the 
deliverables within this framework.  
 
Figure 3.5 The DRM framework 
Source: Adapted from Blessing and Chakrabarti (2009) 
i)The Research Clarification stage is concerned with defining the research goal, an initial 
description of the existing and desired situation, and the formulation of criteria to measure the 
outcomes of the research. The main deliverable of this stage is an overall research project plan. 
ii)The Descriptive Study I stage deals with the literature review and/or empirical studies to 
provide an initial description of the existing situation and to increase understanding of the 
research problem. The role of this stage is to identify factors that influence the measurable 
success criteria and to establish state-of-the-art criteria on the basis of what support can be 
developed to improve the design practice. 
iii)The Prescriptive Study stage deals with the development of design support tools (an impact 
model or theory) to describe the desired situation. 
iv)The Descriptive Study II stage focuses on evaluating the developed support (a model or 
theory) in terms of whether it achieves the desired outcome. Two types of evaluation of the 
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developed design support are undertaken: application evaluation and success evaluation. The 
former assesses whether the support can be used in the situation for which it is intended, and 
the latter assesses the usefulness according to the success criteria. 
Blessing and Chakrabarti (2009) acknowledge that it is unlikely for one research project to 
include each DRM stage or undertake each stage to an equal extent. Figure 3.6 lists the seven 
possible types of design research by considering whether a particular research stage requires a 
review-based, comprehensive or initial study. The research questions, hypotheses, available 
resources and time affect the types of research. A review-based study only focuses on a 
literature review, while a comprehensive study includes a literature review and other results 
(i.e., from an empirical study), develops support, or evaluates support produced by the 
researcher. An initial study provides initial results which can be used by other researchers 
(Blessing and Chakrabarti, 2009). 
 
Figure 3.6 Types of design research projects and their main focuses (Blessing and Chakrabarti, 2009) 
The first four types of research projects are recommended for PhD work (Figure 3.7). Projects 
of types 5 and 6 are highly desirable but often unattainable in PhD projects due to time and 
resource constraints. Type 7, which is the only type with three comprehensive studies, is more 
common for joint efforts undertaken by a research group. In terms of this PhD research, it aims 
to achieve type 3 (Figure 3.7) which includes a literature review, case studies, support 
development of design and initial results that can be used by other researchers.  
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Figure 3.7 The research type of DRM framework 
2) The Double Diamond diagram 
The Double Diamond diagram (Figure 3.8) was developed by the Design Council (2005) as  a 
simple graphical way of describing the design process. Divided into four distinct phases (i.e., 
Discover, Define, Develop, and Deliver), it maps the divergent and convergent stages of the 
design process. 
 
 Figure3.8 Double Diamond model (Design Council, 2005) 
The Double Diamond design process model was devised to support the transformation of needs 
into design ideas and then products or services for companies rather than planning a PhD study. 
However, this graphical way of mapping the design process can be used to represent research 
progress in this research. 
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3) The Design Wheel model 
The Design Wheel model (Figure 3.9) describes the four main elements of concept design: 
Manage, Explore, Create and Evaluate. Successive cycles of Explore, Create and Evaluate are 
used to generate a clearer understanding of the needs, better solutions to meet these needs and 
stronger evidence that the needs are met (Waller et al., 2015). The model is particularly useful 
in supporting concept design and giving enhanced prominence to rapid iteration and early-stage 
evaluation. In addition, it is embedded with many Inclusive Design tools, e.g., an exclusion 
calculator, which can be used to estimate the services’ demand on people’s capability and the 
exclusion number in this research. 
 
Figure 3.9 Design Wheel (Waller et al., 2015) 
By analysing the DRM framework, Design Wheel, and Double Diamond, it can be seen that 
they are naturally similar design processes in design research (Figure 3.10), i.e., exploring to 
define the needs, understanding to identify the problem, creating the solution to support and 
evaluating to validate the support, although each model is suitable to different scenarios. The 
main approach of this research is based on the DRM framework, with some flexible 
adjustments and research tools drawn from the Double Diamond and Design Wheel (Figure 
3.11). Specifically, the research methodology framework for this research is divided into four 
stages: Research Clarification (RC), Descriptive Study I (DS-I), Prescriptive Study (PS), and 
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Descriptive Study II (DS-II). It is based on the DRM framework but is presented in a similar 
way to that of the double diamond model since the double diamond model can visually show 
the divergent and convergent stages of the design process. The dashed line in Figure 3.11 shows 
the PhD methodology target, i.e., to undertake an empirical study, develop or evaluate support, 
and prepare the results for use by others (matched with the PhD target, i.e., type 3 of the DRM 
framework which was shown in Figure 3.7).  
 
Figure 3.10 DRM vs. Design Wheel vs. Double Diamond  
 
Figure 3.11 The research methodology framework 
Table 3.3 presents a brief description of how this research methodology framework is applied 
to guide the research on how Inclusive Design can be used to improve access to healthcare 
services in the community. Based on the research clarification (Stage 1: RC), key factors 
impacting on service improvement and criteria for measuring success are identified (Stage 2: 
DS-I), and an inclusive healthcare service approach as well as recommendations are proposed 
(Stage 3: PS) and evaluated (Stage 4: DS-II). Based on this defined research methodology 
framework, the research methods are selected and introduced in the next section. 
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Table 3.3 Application of the overall research methodology for this research 
Steps of different Research 
Methodology stage Description 
Stage 1: Research Clarification (RC) 
 1.1 Research focus and goal  
 
The challenges associated with healthcare service delivery in an ageing population 
create a potential research opportunity and goal for Inclusive Design, i.e., how to 
improve people’s access to healthcare services by understanding the service’s 
demand on people’s capability.  
1.2 Research problem  
      and question 
In the literature, there is little evidence of applying Inclusive Design to healthcare 
services.  
The research question is “How can Inclusive Design be used to improve access to 
healthcare services in the community?” 
1.3 Relevant areas Inclusive Design, Healthcare services, Patients (User-centred research) 
1.4 Criteria to  
      measure outcomes 
Success is measured by the experiences of potential users 
1.5 Expected contribution 
 
i) The evidence of how Inclusive Design can be used in improving   
   healthcare services. 
ii) An inclusive healthcare service approach is summarised to help care providers      
understand community-based rehabilitation services’ demand on patient’s  
capabilities and make recommendations to improve the accessibility of these  
healthcare services. 
iii) The advantages and limitations of Inclusive Design to improve healthcare  
     delivery (long-term conditions’ rehabilitation services) are presented. 
Stage2: Descriptive Study I (DS-I) 
2.1 Detailed existing 
situation  
       and current problems 
Community-based care which aims to provide care at or closer to home is a 
preferred choice to meet the healthcare demand for long -term conditions in an 
ageing population. However, the utilisation of community-based care is low. If we 
could understand patients’ capability-related needs and improve their experience 
of accessing the services, more patients are likely to be included.  
2.2 Key factors impact   
      improvement 
i) Map the representative and comprehensive patients’ community-based   
   care journeys; 
ii) Measure the community-based services’ demand on patients’ capabilities     
    along their care journeys;  
iii) Measure patients’ capability. 
2.3 Completed success  
      criteria 
i) Success is measured by the experiences and comments of potential users (e.g.  
patients, care providers, and healthcare professionals) regarding the proposed   
improvements/ approach due to the limited time and resources 
ii) Success is also measured by the services demands on patients’ capabilities   
    based on the proposed more inclusive care pathway 
Stage3: Prescriptive Study (PS) 
Desired situation 
i) An inclusive healthcare service approach is proposed that can help care  
   providers to understand patients’ capability needs when they access to  
   community-based care and thus make the services more inclusive. 
ii) To provide evidence that Inclusive Design can be used to improve the  
    utilisation of community-based healthcare services. 
Stage4: Descriptive Study II (DS-II) 
Evaluation of the  
developed support 
The proposed recommendations and inclusive healthcare service approach is 
evaluated through focus groups with patients and a survey with healthcare 
professionals to make sure it is applicable and useful.  
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3.4 Research design and methods 
A research design provides the logical structure for the research project, which is used to guide 
data collection and analysis in order to answer the research question in a way that is consistent 
with the research methodology (Sim and Wright, 2002: p27).  This research was designed based 
on the research methodology framework summarised in Table 3.3 and the research methods 
listed in Table 3.4.   
Table 3.4 Research methods in relation to research methodology stage, questions, and chapters 
Research 
Methodology 
stages 
Research questions Chapters  Research Methods 
Research Clarification 
 
 
How can Inclusive Design be used to improve 
access to healthcare services in the community? 
(main question) 
Chapter  
   1, 2 Document analysis 
Descriptive Study I 
 
 
What is the state-of-the-art understanding and 
application of Inclusive Design?   
 
What are the challenges of an ageing population 
associated with community-based healthcare 
service delivery? 
 
To what extent do people’s capabilities affect 
their access to community-based healthcare 
services? (Evidence from literature) 
Chapter  
     2 
 
Chapter  
     2 
 
Chapter  
2 
 
Document analysis  
 
 
Document analysis 
 
 
Document analysis 
 
Prescriptive Study 
 
How can we use the principle of Inclusive Design 
to improve people’s access along the care 
journey (back pain and pulmonary 
rehabilitation)? 
 
To what extent do people’s capabilities affect 
their access to community-based healthcare 
services? (First-hand data) 
 
Chapter  
  4, 5 
 
 
Document analysis 
Case study 
(Questionnaire, 
Interview,  
Focus group) 
Descriptive Study II 
 
  
What are the advantages and limitations of 
Inclusive Design as a means of improving 
people’s access to healthcare service in the 
community 
Chapter  
   4, 5, 6 
 
Questionnaire, 
Interview, Focus 
group 
	
Three main factors that were taken into account in terms of selecting appropriate methods. 
Firstly, it was important that the chosen methods could support the collection of data in a 
practical environment. The main benefit of collecting data from the healthcare industry is that 
the results are based on reality (Blessing and Chakrabarti, 2009: p254), which could reflect 
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patients’ real needs. For this reason, lab-based experiments were not appropriate for this 
research. Secondly, it was also necessary to ensure the methods were applicable to the 
individual researcher, the available resources, and the research schedule. Thirdly, methods 
were selected based on their advantages and disadvantages compared with other methods, and 
how the methods complemented each other in answering the research question. A brief 
description of all the methods used in the research is presented below. More details about each 
method are given in the relevant chapters. 
3.4.1 Document analysis 
Document analysis refers to a systematic procedure for reviewing or evaluating documents 
including printed and electronic materials. Documents provide background and context, 
additional questions, supplementary research data, a means of tracking change and 
development, and verification of findings from other data sources (Bowen, 2009). More 
importantly, document analysis is particularly applicable to qualitative case studies, which can 
provide rich descriptions of a single phenomenon, event, organisation, or program (Stake, 1995; 
Yin, 2014). 
For this research, documentary sources stemmed from various channels such as reports from 
the NHS and even online news. All the chapters except Chapter 7 include document analysis 
to provide evidence or complement data for understanding current and proposed practices. 
However, as a research method, document analysis is unlikely to provide the practical 
experience of the patients and healthcare professionals regarding how they access or provide 
care services. As a consequence, other research methods, such as case studies, questionnaire, 
interviews and focus groups are used to understand actual practice.  
3.4.2 Case studies 
A case study is an empirical inquiry that aims to understand a contemporary (as opposed to 
entirely historical) phenomenon within a real-world context. Case study research is the 
recommended method when the main research questions are “how” or “why” questions (Yin, 
2014), which is the case with this research (i.e., the main research question is: How can 
Inclusive Design be used to improve access to healthcare services in the community?). Multiple 
sources of data are often used in case studies, including both qualitative and quantitative (Yin, 
2014; Robson, 2016). It is important to clarify that case study has also been viewed as an 
approach, a style, a strategy or a design (Punch, 2005; Cohen, Manion and Morrison, 2007; 
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Yin, 2014; Bryman, 2004). This research regards case study as a research method, i.e., a 
particular way of doing research, and does not regard it as the main focus of the research.  
In terms of this research, two case studies, i.e., one with people with back pain (Chapter 4) and 
one with people with COPD (Chapter 5) were conducted to provide practical evidence to 
address the research questions. For each case study, three categories of data needed to be 
collected: i) healthcare professionals’ experiences and perceptions of care pathways; ii) 
patients’ experiences and perceptions of care journeys; iii) and patients’ capability data. By 
collecting representative data, case studies make it possible to provide evidence for research 
questions. The reasons why these two long-term conditions were selected as case studies and 
how the case studies were carried out are explained in Section 3.5. 
3.4.3 Surveys 
Questionnaire-based surveys were used in both case studies to contribute to the data collection. 
For the first case study (back pain), an Internet survey was applied, which had advantages in 
terms of cost, speed of data collection, and access to particular groups. The survey needed to 
be self-explanatory as there were no interviewers to explain questions and no control for the 
completeness of the survey (Robson, 2016: p255-256). Specifically, the Internet survey was 
used to gather insight into healthcare professionals’ experiences of diagnosing and delivering 
back pain treatment and assisted in recruiting some physiotherapists for further in-depth 
interviews. Besides the benefits mentioned above, it was also convenient to disseminate the 
Internet survey to healthcare professionals since the survey link could be advertised in the Trust 
Community Service Cascade (Internal bulletin board). 
For the second case study (COPD), a face-to-face survey and a self-completion survey were 
used. The face-to-face survey was mainly used to measure patients’ capability since most 
people with COPD are older people who most likely need help understanding the questions. In 
addition, most the questions in this face-to-face survey required Yes or NO answers, which 
was easier for patients. The self-completion survey was utilised to collect healthcare 
professionals’ feedback in terms of the evaluation of the inclusive service approach and 
recommendations for service improvements. The main reason for adopting a self-completion 
survey was to encourage healthcare professionals to comment and be open and critical with the 
researcher present. 
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3.4.4 Interviews 
The interview is a flexible and adaptable way of finding out people’s views. In this research, 
semi-structured interviews were used in both case studies, since they are more reliable and 
flexible due to the use of a prepared interview guide and the flexibility on the part of the 
researcher to modify the interview questions to adapt to the context or situation (Robson, 2016: 
p285). In terms of the format of the interviews, for the first case study (back pain), both 
telephone-based and face-to-face interviews were used in order to involve more 
physiotherapists since they often have high clinical workload and limited availability; for the 
second case study (COPD), face-to-face interviews were conducted with healthcare 
professionals and patients, since they involved more interaction, modifications could be made 
during the enquiry process, and the interview could last up to an hour.  
However, Robson also points out the disadvantages of interviews, i.e., it takes time to set up, 
tape, and transcribe the interviews, as well as to analyse the data (Robson, 2016:p287). An 
alternative method could be the use of a focus group, which enables the collection of different 
people’s opinions at the same time and participants inspire each other to answer the questions. 
However, it is quite difficult to make sure everyone expresses their opinions in a focus group 
since some people may fear speaking in public. In contrast, one-to-one interviews encourage 
and inspire each individual to share their personal healthcare experience. In addition, 
interviews are associated with the measurement of patients’ individual capability. Therefore, 
focus groups are not appropriate for collecting data on detailed individual experience. Instead, 
they were used in the evaluation process of this research.  
3.4.5 Focus group 
A focus group is an open-ended group discussion on a specific topic which is where the ‘focus’ 
comes from, and it is usually guided by one researcher and takes about one hour, possibly two 
or more (Robson, 2016: p300). A focus group can be used in different stages of the research, 
such as the preparation of the main data collection and in the evaluation of the research. 
Regarding this research, a focus group was used to evaluate the findings of the research in the 
second case study (COPD, in Chapter 6). Conducting the focus group with healthcare 
professionals and patients was challenging especially, in terms of the ethics and confidentiality, 
as well as in finding an appropriate venue. Despite these challenges, a local Breathe Easy 
support group made it possible to carry out the focus group. The Breathe Easy support group, 
launched by the British Lung Foundation, is a local group for people with COPD who gather 
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together to support each other, and physiotherapists join in as well. More importantly, most 
group members welcome researchers to present their research and they are willing to be 
involved in research. The details of planning, conducting and analysing the focus group are 
presented in Chapter 5.  
3.4.6 Alternative methods  
Several alternative methods were considered but not employed in the research, and the reasons 
are explained below. 
Ethnographic study is an alternative method that can be used to collect practical evidence to 
answer research questions, as it “provides a description and interpretation of the culture and 
social structure of a social group” (Robson, 2016: p156). However, classically, this type of 
study requires time, often extending over years to gain an intimate understanding of the group, 
which was unrealistic in this PhD project. Moreover, the ethics of conducting ethnography in 
the healthcare area are very complicated, e.g., it is difficult to obtain the permission of all the 
people within the group since some related people like carers may inevitably be involved.  
Similarly, another alternative research method, observation, was not appropriate due to the 
difficulty in obtaining consent from all the people involved in the healthcare system during the 
observation process.  
The use of diaries is an additional alternative method for collecting data on patients’ 
experiences of accessing healthcare services. The main merits of diaries are: i) participants 
usually feel comfortable with writing a diary and thus some personal and potentially sensitive 
thoughts are likely to be shared; ii) some temporal sequence of activities, thoughts or feelings 
can be recorded in a timely manner. However, it is difficult to ensure the completion of diaries, 
even with participants who are initially enthusiastic (Sim and Wright, 2002: p79). In addition, 
considering that some people with COPD have declined capabilities and may have difficulties 
in their daily lives, it is unlikely that they would be able to write a diary every day. Therefore, 
this method was not used. 
3.5 The selection of case studies 
Three questions need to be clarified regarding the use of case studies to gather evidence in 
answering research questions: i) why use the case study method? ii) what are the criteria for 
choosing cases to study? iii) how can the case studies be carried out? . 
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3.5.1 Why use the case study method? 
Case studies can be viewed as small-scale research with meaning, which can help to deal with 
very complex issues and be highly influential (Tight, 2017: p59). As mentioned in Section 3.2, 
the care pathways of community-based care services vary in different conditions and even the 
in the same circumstances, and patients’ journeys may vary as well, so it is challenging to cover 
all possible pathways. In this regard, a case study is a more feasible and accessible way of 
understanding community-based care services and patients’ care journeys. 
Moreover, case studies are widely used in healthcare research. A general characteristic of case 
study research in healthcare is the focus on using the research to improve people’s lives (Tight, 
2017: p75), which is also the internal aim of this research. Specifically, the purpose of applying 
Inclusive Design to healthcare services is to maximise the number of patients accessing 
healthcare services and thus enable people to manage or curb their conditions and live better. 
Therefore, the characteristic of the case study in healthcare also coincides with the ultimate 
purpose of this research. 
A case study also utilises multiple methods and tools for data collection and data analysis, 
which may be used to establish the approach (framework) for other research (Tight, 2017: p96). 
In this research, two case studies concerning community-based rehabilitation for back pain and 
COPD were conducted to investigate the application of Inclusive Design to healthcare services.  
The way in which the first case study (back pain) was carried out provided guidance for the 
implementation of the second case study (COPD), and the second case study using the same 
procedures as the first case study could also validate and refine the approach. The approach 
established in these two case studies could potentially be applied to other healthcare services, 
particularly community-based treatments of other long-term conditions. This is consistent with 
the transferability and proven utility of Inclusive Design across many products and services’ 
domains. In addition, it is necessary to be aware of the challenges such as the research resources 
and time for the generalisation of Inclusive Design across all healthcare services. As a 
consequence, the research is more focused on generalisation of the process that is used in the 
case studies.  
3.5.2 What are the criteria for choosing cases to study? 
Representativeness is one of the main reasons for choosing a case to study, as Thomas (2011: 
p117) states, ‘you may choose it because it provides a particularly good example of something’. 
In terms of this research, as discussed in Section 2.3.1, community-based care services are the 
CHAPTER 3 Research Methodology 
 
 
 66 
recommended choices for people living with chronic conditions, so the possible cases are care 
services for managing long-term conditions. Two points need to be specified in order to further 
narrow down and define the research scope: which conditions and what related services exist 
for that condition. Back pain was selected as the first case study since back pain is one of the 
most common conditions and almost everyone suffers from back pain at some point in their 
lives. COPD was selected as a second case study because there is relatively limited research 
on that condition compared with diabetes and hypertension. More importantly, rehabilitation 
is a preferred choice for both people with back pain and COPD. Back pain could be managed 
by people themselves with proper advice and timely treatment but not many people know or 
take advantage of the community-based telephone assessment service for back pain. Similarly, 
the uptake and attendance rate for pulmonary rehabilitation, which is recommended for people 
with COPD to control their conditions, is very low (Royal College of Physicians, 2016).  
Another important factor for selecting a case is its feasibility. Firstly, both a community-based 
telephone assessment service for back pain and a pulmonary rehabilitation service for COPD 
are available in Cambridgeshire and Peterborough, which means it was possible to collect data 
locally for this PhD research. Convenience for sampling is important due to the limited time 
for PhD research. Secondly, collaboration between the related healthcare services providers 
and research organisations has been built. The Cambridgeshire Community Services NHS 
Trust and the Centre for Self-Management Support of Cambridge University Hospital were 
willing to support the first case study related to back pain and the second case study related to 
COPD, respectively. The results of second case study will be fed into a Research for Patient 
Benefit project on increasing the referral and uptake of PR. Thirdly, the ethical approval for 
both case studies was obtained and the details are described in Section 3.6.  
3.5.3 How can the case studies be carried out? 
Both case studies were mainly based on the collection of data locally: from HCPs in 
Cambridgeshire and Peterborough and from HCPs and patients in Cambridgeshire. Although 
the data may seem limited from a geographical perspective, it is pragmatic in terms of 
availability and variation of healthcare services. The detailed answers regarding how to 
conduct case studies in terms of sampling, recruiting and characterisation of sample are 
explained in Chapter 4 and Chapter 5, outlining the specifics of each case. 
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3.6 Ethics  
Research ethics refer to “the moral principles and actions guiding and shaping research from 
its inception through to completion, the dissemination of findings and the archiving, future use, 
sharing and linking of data” (Economic Social Research Council, no date). Almost all research 
that involves human beings requires the consideration of ethical issues. In healthcare research, 
ethical issues are emphasised since patients could be particularly vulnerable due to their 
condition or disability (Sim and Wright, 2002). Sim and Wright (2002, p40-41) summarise the 
central issues in research ethics, i.e., informed consent, privacy and confidentiality, anonymity, 
deception, risk of harm and exploitation. The main purpose of ethical consideration is to ensure 
research is carried out without harming the rights and dignity of any participants(Israel, 2014). 
In terms of this research, formal ethical approval was needed as patients were involved (some 
included their carers) as well as healthcare professionals. Specifically, the first case study (back 
pain) was reviewed and approved by the Research Ethics Committee of the Department of 
Engineering, University of Cambridge (see Appendix B1). Health Research Authority (HRA) 
approval was not required in this case study, as patients’ experiences were collected from 
healthcare professionals’ perspectives and there was no direct contact with any patients. The 
second case study involved both patients and healthcare professionals, and the participants 
were recruited from different research sites (one NHS Foundation Trust, one service provider 
company, two GP practices), and therefore, Health Research Authority (HRA) approval and a 
letter of access for research were compulsory. The second case study was ethically reviewed 
and approved by the Cambridge Central Research Ethics Committee and the study’s Research 
Ethics Committee (REC) reference number is 17/EE/0136 (see Appendix C1). After obtaining 
HRA approval, confirmation of capacity and capability of the research sites were received by 
email in order to conduct the study at the properties of these organisations. The letter of access 
to Cambridgeshire and Peterborough was obtained and research agreements were signed with 
each GP practice and service provider. Their approval provided the right to recruit participants 
and conduct questionnaires as well as interviews at these sites. 
A participant information sheet was provided to each participant to inform them of the research, 
data collection, and their rights, i.e., they could withdraw their participation at any point and 
all data was kept anonymous.  The consent form was signed before their participation. More 
details about ethical considerations are introduced in the case studies (Chapter 4 and Chapter 
5).  
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3.7 Summary  
The chapter summarises the research paradigm, questions, methodology, and data collection 
methods and sources that were employed in this research. Specifically, the overall research 
paradigm adopted here is realism which uses a pragmatic, scientific approach for real-world 
problem-based research. Research questions were reviewed to provide clues for choosing an 
appropriate research methodology. The DRM framework was used to provide an overall guide 
for the whole research, while some flexible adjustments and research tools were drawn from 
the Double Diamond model and the Design Wheel model. Based on the research methodology 
framework, different research methods were utilised to provide evidence for answering the 
research question. 
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4 Case Study 1: Applying Inclusive Design in Improving 
People’s Access to Treatment for Back Pain  
This chapter describes the application of Inclusive Design methods to a telephone “Physio-
Direct” service for patients with back pain. Mixed methods (online surveys and interviews with 
healthcare professionals, and collecting patients’ personal online care stories) were used to 
gather insight into the delivery of back pain care and to construct a task analysis of the patient 
care journey. Task analysis was used to estimate the service demand made on patients’ 
capabilities. Finally, an Exclusion Calculator was used to estimate the proportion of a 
population that might be excluded from the service as a result of these demands.  
4.1 Overview 
Case study 1 aimed to investigate how Inclusive Design could be applied to a community-
based back pain care service (Liu et al., 2018).  
Almost everyone is likely to have back pain problems at some point during their lifetime. Back 
pain is the most common reason for medical consultations and costs worldwide. For instance, 
approximately 80% of Americans have experienced back pain in their lives and the total costs 
for the condition have been estimated to be greater than $100 billion annually (Freburger et al., 
2009); in the United Kingdom, 2.5 million people suffered from back pain in 2006 (Schultz 
and Gatchel, 2006), and treating back pain cost the National Healthcare Service (NHS) around 
£480 million per year (McClean, Brilleman and Wye, 2015). Back pain also interferes with 
people’s quality of life and work performance. According to the UK Office for National 
Statistics, nearly 5 million working days were lost each year due to back problems (Office for 
National Statistics, 2017c). In addition, back pain patients may also suffer from disability. In 
2013, low back pain was the largest single cause of loss of disability adjusted life years, and 
the largest single cause of years lived with disability in England (Murray et al., 2013). 
Similarly, in 2014, low back pain ranked highest in terms of disability and sixth in terms of 
overall burden in the United States (Hoy and March et al., 2014). Prevalence and burden 
increase with age. A lack of understanding about back pain (Lustick, 2002) and difficulties 
accessing treatment are exacerbating the problem.  
In fact, in many cases, back pain, particularly lower back pain, can potentially be managed by 
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people themselves with better information and more active engagement in self-care (May, 
2010) rather than through medication and surgery (Yuhas, 2017). The latest BBC news claims 
that NHS England has decided to stop ‘ineffective treatments’ and the physiotherapy included 
as an alternative treatment (BBC News, 2018). In this research, one of the community-based 
back pain services, the “Physio-Direct” service in Cambridgeshire (a county in the UK) is taken 
as an example to explore how Inclusive Design might be used to improve healthcare services. 
Specifically, there are three main ways that patients can receive back pain treatments in 
Cambridgeshire: self-referral, the “Physio-Direct” service and General Practitioner (GP) visits. 
The “Physio-Direct” service is a physiotherapist supported self-management service. Patients 
with back pain can make a telephone call to a physiotherapist for assessment and advice and 
be sent with information on self-management or referred to other appropriate services (Taylor 
et al., 2002). This service aims to offer timely assessment and treatment, thus avoiding long 
waiting times and preventing patients’ back pain from worsening in the early stages. It is likely 
to be more cost effective than usual pathways of care provided by a health service since low-
risk patients could self-manage their pain with earlier advice and would not often require 
further intervention (Salisbury et al., 2013). However, self-referral by patients to telephone 
assessment is limited and most referrals still come from GPs, which means many patients who 
could use the service may not be aware of it. Moreover, those who were aware of the service 
may not be able to make the best use of it (Foster et al., 2011). Therefore, it is necessary to 
increase the number of patients using the “Physio-Direct” service to facilitate self-management 
and reduce the number of patients visiting GPs and hospitals. 
4.2 Research design 
Case study 1 (CS1) was designed to answer the research questions (RQs), which were 
summarised in Figure 3.4 of Section 3.2, namely:  
• CS1-RQ1 (step 1 - map care journey): What are the care journeys of people with back pain? 
• CS1-RQ2 (step 2 - estimate exclusion): To what extent do people’s capabilities affect their 
access to back pain care services?  
• CS1-RQ3 (step 3 - identify challenges): How can we use the principle of Inclusive Design 
to improve people’s access along their back pain care journeys?  
• CS1-RQ4 (step 4 - propose recommendation): Is Inclusive Design useful to improve the 
healthcare experience of people with back pain in the community?  
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These four questions were associated with four steps of the research, and each step addressed 
one research question. As illustrated in Figure 4.1, an online survey, semi-structured interviews 
with physiotherapists and secondary data collection of patients’ experiences were used in step 
1(map care journey). Step 2 (estimate exclusion) and step 3 (identify challenges)involved data 
analysis: i) task analysis (Stanton et al., 2005, Goodman-Deane et al., 2014) was used to 
understand the demands that the service places on patients, ii) an Inclusive Design Tool was 
used to estimate the proportion of the population who might be excluded from using the service, 
and iii) challenges of self-managing back pain were identified through the estimation of the 
care journey’s demands on patients, and the online survey as well as interview data. 
Brainstorming and further interviews were used in step 4 (propose recommendation). 
 
Figure 4.1 Study design (back pain) 
4.2.1 Data collection (step 1) 
4.2.1.1 Introduction and clarification 
In order to map patients’ care journey of the “Physio-Direct” service, physiotherapists were 
recruited and participated in this research by completing an online survey and being 
interviewed. Secondary data such as patients’ online stories and grey literature was collected 
to complement patients’ experience. The details are shown in Sections 4.2.1.2 to 4.2.1.4. 
There are two reasons why this case study primarily used first-hand data from physiotherapists 
and healthcare professionals’ perceptions of service delivery to evaluate the heuristic nature of 
the potential demands and challenges of the “Physio-Direct” service related to patients. Firstly, 
it takes time (typically up to 1 year) to obtain HRA approval and due to the limitation of time 
and research ethics, patients were not consulted as part of this case study, and only case study 
2 involved patients directly. In an ideal situation, patients would have been involved directly 
in order to ascertain their experience of accessing the ‘Physio Direct’ service. Subsequently, i) 
physiotherapists’ views of patients’ experience and needs regarding access to the ‘Physio 
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Direct’ service were collected; and ii) physiotherapists’ own experiences of delivering 
treatment were also investigated to gain insight into the potential needs of patients. Secondly, 
it was also useful to explore the possibility of understanding the services’ demand on patients’ 
capabilities and identify the potential needs of patients from healthcare professionals’ 
perspectives.  
4.2.1.2 Online survey 
The survey aimed to gather insight into physiotherapists’ experiences and views of delivering 
back pain treatment, and to assist in recruiting some physiotherapists for further interviews. 
The detailed design, sampling strategy and results of online survey are presented below:  
• Design 
The online survey (see survey in Appendix B2) was developed from literature review findings 
(Foster et al. 2011; Wright, 2013; NICE, 2016). It included four parts: self-referral; telephone 
assessment; GP services; and other questions. Two physiotherapists and a senior research 
fellow from Cambridgeshire Community Services NHS were invited to participate in the 
design of the survey. For example, for question 10 (Q10), the listed activities that 
physiotherapists are likely to do during the telephone assessment were suggested by the senior 
physiotherapist to inspire participants to recall their experiences. Although the pre-defined list 
could have inhibited participants from expanding on it and adding activities, the answers were 
complemented by the responses during the later interviews. For ease of completion, most items 
were closed questions with some open questions requesting more details; the questions could 
be filled in 5 minutes.  
• Sampling strategy 
The online survey (Qualtrics survey) link was disseminated to physiotherapist leads and 
advertised in the Cambridgeshire Community Services NHS Trust’s Cascade (i.e., a network 
that spreads news within the Trust Community Service), as the research focused in “Physio-
Direct” service in Cambridgeshire area. It was also disseminated by sending the invitation 
through LinkedIn (i.e., a professional social media network) and email to get more responses. 
The survey was time limited and had to be returned within two weeks. A further reminder was 
circulated after the first week.  
• Results 
In total, 33 physiotherapists responded to the online survey. Three responses were invalid since 
they had no experiences of telephone consultation with back pain patients. Among the other 30 
respondents: 77% of the respondents had over five years’ work experience in back pain 
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services, and 57% had been directly involved in telephone assessments. Based on answers to 
Q10 of the questionnaire, a typical care pathway that physiotherapists may follow during a 
telephone assessment was identified: i.e., answer the phone; introduce yourself; ask patients’ 
symptoms; measure patients’ risk level; request information from other healthcare 
professionals (e.g., medication review with GP); provide oral advice; send exercise leaflet; and 
written advice in the post, refer patients to other services such as a visit to the GP and specialists 
(see Figure 4.2).  
 
Figure 4.2 Care pathway of telephone assessment 
This summarised care pathway requires clarification of two points. Firstly, the order of the 
steps could differ depending on a patient’s condition and a physiotherapist’s approach, e.g., 
after enquiring about a patient’s symptoms, a physiotherapist may refer the patient directly to 
hospital if his or her condition has worsened. As a result, the other steps may not apply to this 
patient. Secondly, the care pathway summarised in Figure 4.2 represents a likely care pathway 
but does not cover all possible scenarios. 
According to the answers to question 12 (Q12) and question 13 (Q13), from the 
physiotherapists’ views, barriers for those patients accessing the “Physio-Direct” service 
experience were: they do not know the availability of the service, are not sure how to describe 
their symptoms to physiotherapists and cannot understand the instructions given to them. In 
addition, from the physiotherapists’ perspectives, the main potential challenges were 
difficulties in building rapport, hearing patients and understanding patients. 
4.2.1.3  Interviews with physiotherapists 
Semi-structured interviews with physiotherapists were used to further understand their 
perceptions and experiences of patients’ care journeys in self-managing back pain treatment. 
The detailed design, sampling strategy and results of interviews are described below: 
• Design 
Participating physiotherapists were asked to describe in detail the telephone assessment 
procedures and share a recent telephone assessment story. Physiotherapists’ views about the 
barriers that prevent patients from accessing telephone assessment and challenges of 
physiotherapists themselves in delivering assessment were questioned. In particular, the 
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connection between patients’ capability and their access to telephone assessment was 
investigated based on the physiotherapists’ experience (see details in Appendix B3).  
• Sampling strategy 
Convenience sampling of physiotherapists with experience or knowledge of delivering 
telephone services for back pain in Cambridgeshire was used for this study. The participants 
were opted in by expressing interest in being interviewed. 
• Results 
Four physiotherapists were interviewed: two face-to-face and two by telephone. Each interview 
took about 30 minutes and was audio-recorded as well as transcribed verbatim. Patients’ 
detailed care journeys that accessing the “Physio-Direct” service were described from the 
physiotherapists’ point of view. For example, the number of days it normally takes before 
patients can receive the exercise leaflet and written advice was confirmed with 
physiotherapists. This detailed information was useful when estimating the service’s demand 
on patients’ capabilities (see Section 4.2.2.1).  
Besides the communication challenge (i.e., patients were not sure how to describe their 
symptoms to physiotherapists) that respondents mentioned in the online survey, patients’ 
reduced capabilities, their misconception regarding the service, and the difficulty for them to 
obtain the correct information regarding self-referral were discussed during the interviews. 
Some suggestions were also proposed by the interviewees. One physiotherapist said, “sending 
booklets that have pictures would describe things better (to patients).” Two interviewees 
mentioned using video calls (skype) could help describe the symptoms and see patients’ facial 
expressions. The importance of patients’ direct contact with the service and not via their GP 
was emphasised by a senior physiotherapist. The detailed results are further discussed in 4.2.3.  
4.2.1.4 Secondary data collection (patients) 
In contrast to contacting patients directly, the research tried to understand the barriers that 
prevent patients from accessing the service from the physiotherapists’ perspectives. Secondary 
data complemented patient’s experience of receiving back pain care and helped map a patient’s 
care journey. The detailed design and sampling strategy, and results are described below: 
• Design and sampling strategy 
Patients’ personal care stories were collected from back pain support groups on social networks 
such as Facebook and Twitter, and from grey literature within the UK. Keywords: back pain, 
“Physio-Direct”, telephone (assessment), self-management, self-care, physiotherapist(s), 
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GP(s), and treatment were the searched. Only the data that matched the study scope, i.e., 
“Physio-Direct” service for back pain, and described patients’ experiences that could help 
specify patients’ care journey were selected. 
• Results 
Few patients’ stories mentioned telephone assessment directly, only two patients shared their 
stories on Facebook and one patient shared their story on the ‘Fit for work’ blog. As a 
consequence, the data was not sufficient for coding and further analysis. However, some details 
of the patients’ stories were helpful to understand and specify a typical patient’s care journey. 
For example, one patient wrote, “it takes about 25 mins for me to get connected (with 
physiotherapists) and - would be better if I could know estimated waiting time”. This indicated 
that patients may experience a long waiting time and the frustration of not knowing how long 
they must wait. 
4.2.1.5 Answering research question (CS1-RQ1) 
The purpose of data collection (Section 4.2.1) was to gain insight to answer the research 
question, what are the care journeys of people with back pain (CS1-RQ1). Based on data from 
the online survey and interview, as well as the secondary data collection, the potential care 
journeys that patients are most likely to experience from physiotherapists’ perspectives were 
summarised in Figure 4.3. Since the main target of encouraging patients to use the “Physio-
Direct” service is to assist them in self-managing their back pain and thus reduce the GP and 
hospitals’ workload, a recommended patient journey involves receiving verbal advice and a 
letter to manage their back pain by themselves. It is worth noting that the patients’ care journeys 
listed below do not cover all the possible scenarios for two reasons: i) the data collection did 
not involve patients directly and the secondary data relating to patients was limited; ii) patients’ 
care journeys were various since different patients exhibited different behaviours and needs.  
 
Figure 4.3 Patients’ journeys of the “Physio-Direct” service from physiotherapists’ perspectives 
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With regard to the effectiveness of the collected data in answering the research question, 
understanding patients’ care journeys through physiotherapists’ experiences could be useful if 
it is not possible to involve patients directly. It is still very important to utilise other information 
channels such as patients’ support groups and online forums to gather more patients’ 
experiences, which can help understand patients’ needs along their care journeys.   
4.2.2 Data analysis (step 2 and step 3) 
4.2.2.1 Estimate demand of ‘Physio-Direct” service on patients (step 2) 
It was important to define the scope and analyse a representative patient journey relating to the 
assessment of the “Physio-Direct” service, as different patients may experience different tasks 
along their journeys and it was impossible to cover all possibilities. Jerry’s story (see Table 
4.1) about assessing telephone assessment was developed based on a patient’s story from the 
Chronic Back Pain Support Group on Facebook; data collected in the survey and interviews 
complemented this scenario.  
Table 4.1 Jerry: the patient story 
Service name “Physio-Direct” service in the city of Cambridge  
User goal  
being assessed 
The service’s demand on user’s capability when user makes a telephone call, performs a telephone 
assessment, and does exercise to self-manage back pain. 
User scenario 
   Jerry, 25 years old, works in a laboratory. The lab work forced him to sit or stand for 3-4 hours 
without rest. One day, he woke up with a very stiff back. Things did not improve after two weeks, so 
he had to ask for leave. His friend told him there is a “Physio-Direct service available from 1-5 pm on 
weekdays.  
   Jerry telephoned the service and waited for a response for about 25 minutes, which made his neck 
stiff. The physiotherapist answered the call and checked Jerry’s personal information. He was not 
sure how to describe his symptoms. He was worried that his pain would affect his work as he could 
not find a way to get comfortable, either standing or sitting. During the call, the physiotherapist gave 
him some immediate advice and told him the exercise leaflets would be sent after the call. 
  Jerry received the letter after 5 days. He opened and read the letter, including a summary of 
treatment and an exercise leaflet. He read the leaflet and did exercise to self-manage his back pain. 
He found some of the pictures shown in the leaflet were not easily understandable and he hoped 
someone could give him a face-to-face instruction. 
 
In addition, typical tasks (activities) that a patient is likely to undertake along the care journey 
are identified in Figure 4.4. The physiotherapist could offer other care options to the patient, 
but this work only focused on patients self-managing back pain with written advice and the 
exercise leaflet for better analysis. Based on each specified task, the demand that the “Physio-
Direct” service places on patients’ capabilities could be estimated. 
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Figure 4.4 A patient’s journey of the “Physio-Direct” service 
Specifically, the demand of every task was rated by pre-defined scales. These scales were 
constructed based on the questions in the Disability Follow-up to the Family Resources Survey, 
which was originally performed to help plan welfare support for disabled people (Semmence 
et al., 1998; Grundy et al., 1999; Waller et al., 2010; Waller et al., 2013). Subsequently, this 
data has been used to assess numerous products and services. Examples of assessing hearing, 
reach and literacy demand scales are shown in Figure 4.5 (more detailed scales can be found 
in Appendix B4). Higher demand on peoples’ capabilities causes higher scale ratings, and the 
symbol “>” (off scale) means it is excessive for a mainstream service. 
 
Figure 4.5 The standard of measuring hearing (left), reaching forward and up (middle) and literacy (right). 
Adapted from http://calc.inclusivedesigntoolkit.com with permission 
 
With the pre-defined scales, the demand on every task was then evaluated. For example, the 
task “wait for response” makes demands on patients’ hearing, cognitive ability (concentration, 
memory and speech comprehension) and motor ability (stretch and forward). The demand of 
this task on patients’ hearing capability is close to ‘8’ on the scale, i.e., “use telephone without 
special adaptations for hearing impairment” (left picture of Figure 4.5), so it is rated as ‘8’ on 
the scale; while the demand on patients’ reaching forward and up when holding the phone for 
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25 minutes is harder than ‘12’ on the scale, i.e., “reach something just above head for a few 
seconds” (middle picture of Figure 4.5), so it is rated “>” off scale. The detailed rating results 
are listed in Table 4.2.  
Table 4.2 Demand on every task of the service (based on Table 1 Jerry’s story) 
 
It is also important to be aware of the uncertainties during the assessment. First, mapping 
patients’ care journeys was influenced by researchers' interpretation about experiences of 
patients and HCPs. With a better understanding of patients’ experience, it would be more 
possible to map a more representative care journey to be used for assessment. Secondly, there 
might be discrepancies when different researchers evaluate the demand of tasks, although they 
follow the same standard of measurements. Therefore, it is useful to have a second analyst and 
compare the results.  
4.2.2.2 Estimate the Proportion of the Excluded British Population (step 2) 
In this work, the “Exclusion Calculator” was used to estimate the exclusion population based 
on the rated demand scales of the possible user scenario, i.e., Jerry (Table 4.1 and 4.2).  As 
introduced in Section 2.3.2.3, the “Exclusion Calculator” represents a large database of British 
users with a range of disabilities and quantified information regarding the use of a product 
Task No. 1 2 3 4 5 6 7 8 9 10 
Task name 
Read 
number 
Pick up 
phone 
and dial 
number 
wait for 
response 
Check 
personal 
info  
by physio 
Describe 
symptoms 
Receive 
verbal 
advice 
End 
call 
Receive 
the letter 
 
Read 
and 
open 
letter 
Read 
leaflet 
and do 
exercise 
 
Vision 12 10 0 0 0 0 4 12 12 > 
 
Hearing 0 0 8 8 8 8 0 0 0 0 
 
Concentration 12 12 12 12 12 12 12 4 12 > 
Memory 12 12 12 12 12 > 12 4 12 12 
Literacy 4 4 0 0 0 0 0 4 12 > 
Speech Comp. 0 0 4 8 12 12 0 0 0 0 
Speaking 0 0 0 8 12 12 0 0 0 0 
 
Strength 0 4 4 4 4 4 0 0 0 0 
Dexterity 0 4 0 0 0 12 4 0 0 0 
Forward/Up 0 8 > 8 8 8 6 0 0 12 
Down 0 0 0 0 0 0 4 0 0 12 
 
Strength 0 0 0 0 0 0 0 1 1 0 
Dexterity 0 0 0 0 0 0 0 6 8 0 
Forward/Up 0 0 0 0 0 0 0 0 4 12 
Down 0 0 0 0 0 0 0 8 0 12 
 
Walking 0 0 0 0 0 0 0 0 0 2 
Stairs 0 0 0 0 0 0 0 0 0 0 
Standing 0 0 0 0 0 0 0 0 0 8 
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according to their disability (EDC, 2007). The original population data is also from the 
Disability Follow-up to the Family Resources Survey (Grundy et al., 1999), which estimates 
the proportion of the British population who are unable to use a product or service because of 
the demands that it places on the users’ capabilities. By inputting the estimated demands (rated 
scale) of each task along the back pain care journey, the “Exclusion Calculator” can estimate 
the number of people within the general population excluded from accessing the “Physio-
Direct” service (in every task and on the whole care journey).  
Overall, about 15% of British people who experience a similar scenario to Jerry could be 
excluded from the “Physio-Direct” service. If the back pain was more severe and limiting, then 
the exclusion would be larger. Among all the service’s tasks, it is estimated that the largest 
percentage of the population is excluded from “read leaflet and do exercise” (Table 4.3), 
namely 13.5%.  
 Table 4.3 The exclusion of every task 
Task name 
Read 
number 
Pick up 
phone and 
dial number 
Wait for 
response 
Check personal  
Info by physio 
Describe 
symptoms 
Receive 
verbal 
advice 
End 
call 
Receive 
the letter 
Read and 
open letter 
Read 
leaflet&do 
exercise 
Overall 
demands 
Exclusion (%) 7.2% 8.1% 8.4% 8.0% 8.2% 10.4% 7.2% 10.8% 9.9% 13.5% 15.2% 
Vision only (%) 4.1% 2.6% 0.0% 0.0% 0.0% 0.0% 1.0% 4.1% 4.1% 4.1% 4.1% 
Hearing only (%) 0.0% 0.0% 2.3% 2.3% 2.3% 2.3% 0.0% 0.0% 0.0% 0.0% 2.3% 
Thinking only (%) 4.4% 4.4% 4.5% 4.9% 5.3% 5.3% 4.2% 1.5% 4.6% 4.6% 5.5% 
Reach & dex only (%) 0.0% 3.2% 3.9% 2.8% 2.8% 6.2% 3.3% 8.2% 4.8% 9.5% 11.1% 
Mobility only (%) 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 6.0% 6.0% 	
4.2.2.3 Identify the challenges of back pain self-management (step 3) 
Challenges of back pain self-management were identified in two ways: i) through the 
estimation of the care journey’s demands on patients; ii) and directly from the online survey 
and interview data. 
According to the Table 4.2, there were five capabilities of three tasks along the patients’ care 
journey rated as “>” off scale (marked in red). The detailed rating reasons are shown in Table 
4.4. For example, regarding the task “receive verbal advice”, patients may not be able to 
remember all oral advice as they may be offered too much advice or may not be able to 
understand the advice given. These tasks place excessive demand on patients’ capabilities, 
which implies they are challenges to patients and the patients may need extra support for these 
tasks.  
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Table 4.4 The tasks that place high demand on patient’s capability 
Task name Wait for response Receive verbal advice Read leaflet and do exercise 
Capability Forward Memory Vision, Concentraction and Literacy 
Reasons 
rating these 
challenges 
“>” off scale 
Waiting on hold about 
25 minutes to get 
through the service is 
challenging. 
 
Patients may not be 
able to remember all 
the oral advice. 
 
1. It is difficult for patients to understand some 
diagrams within the leaflet, e.g. missing movement 
pictures (Figure4.6, right picture). (Vision & literacy) 
2. Patients are not sure whether they do the exercise 
in a correct way. (concentration) 
 
Framework analysis (Smith and Firth, 2011), which allows data to be themed and categorised, 
was used to analyse the online survey and interview data (Section 4.2.1.2 and Section 4.2.1.3). 
The main challenges for patients utilising the “Physio-Direct” service to self-manage their back 
pain are identified and summarised below (see Table 4.5). Although the amount of interview 
and online data was limited, it was still possible to identify challenges caused by people’s 
declining capabilities.  
Table 4.5 Main challenges for patients using the “Physio-Direct” service from physiotherapists’ perspectives 
Ca
pa
bi
lit
y -
re
la
te
d 
ch
al
le
ng
es
 
1. Communication    
  Challenges 
i. Have difficulty describing the nature of the symptom 
ii. Cannot use body language  
iii. Cannot describe where their pain is 
iv. Do not know any anatomy 
v. Have difficulty understanding doctor 
Interpretation 
i-iii: Patients may feel it is hard to describe the 
correct area and the nature of their pain.  
 
iv-v: Patients are not able to understan some 
teminologies that physiotherapists use. 
2. Capability   
  Challenges 
i. Braille copy of exercise required for visually impaired patients  
ii. Pain when holding the phone over the ear 
iii. Difficulty hearing as telephone assessment does not allow a 
third person to help answer 
iv. Memory and learning difficulties 
v. Lack of awareness of any disability regarding processing or 
memory 
vi. Language barrier  
Interpretation 
i-iii: People with vision and hearing problems 
may not be able to use telephone assessment. 
 
iv-v: The need for memory ability when using 
“Physio-Direct” service sometimes is neglected. 
 
vi: People who cannot speak English may not be 
able to use the service. 
No
n-
ca
pa
bi
lit
y-
re
la
te
d 
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3. Perception  
Challenges 
i. Are not happy about the telephone assessment option  
ii. Experience misconception and do not start the treatment 
iii. Cannot interpret that they can access the service early; 
Frustrated 
Interpretation 
Patients who have high expectations about the 
“Physio-Direct” service are likely to feel 
disappointed as they may be unaware of the 
service’s limitation. 
4. Self-referral to Physio-Direct  
Challenges 
i. 80% “self-referral” patients have already seen GP 
ii. It is hard for patients obtain correct information for self-referral 
Interpretation 
The availablity of “Physio-Direct”service is not 
well-known. 
5. Relationship between physios and patients  
Challenges 
i. Patients not engaging as not wanting to talk over the phone and 
do not tell GP what exactly they want 
ii. Difficulty in establishing rapport 
Interpretation 
It is more challenging to build rapport with 
patients over the phone and mutual trust is 
very important for better care. 
 
The challenges listed in Table 4.5 require clarification, including the capability-related 
challenges and some non-capability-related challenges (3. perceptions; 4. self-referral to 
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Physio-Direct; 5. relationship between physios and patients). Some of the non-capability-
related challenges are in fact linked to people’s capability challenges. For example, the 
patients’ perception of the “Physio-Direct” service, not a capability, might affect their thinking 
capability (e.g., the ability to process information and select appropriate responses and actions). 
Patients’ needs could possibly be interpreted based on non-capability-related challenges, which 
could be useful in step 4 (propose recommendation).  
 
4.2.2.4 Answering research questions (CS1-RQ2 and CS1-RQ3) 
The purpose of the data analysis (Section 4.2.2) was to answer two of the research questions:  
i) To what extent do people’s capabilities affect their access to back pain care services (CS1-
RQ2)?  
ii) How can we use the principle of Inclusive Design to improve people’s access along their 
back pain care journey (CS1-RQ3)? 
Specifically, to answer the research question CS1-RQ2 (i.e., To what extent do people’s 
capabilities affect their access to back pain care services?), the accessibility of the “Physio-
Direct” service was evaluated through task analysis and exclusion calculation. Tasks which 
placed a higher demand on the patients’ capabilities were identified. These included a 
telephone assessment, waiting for a telephone response, memorising verbal advice, 
understanding the posted exercise leaflets, and doing the exercises. It was estimated that at 
least 15% of the British population are potentially excluded from the “Physio-Direct” service. 
This means the access to the service may be limited when demands on patients exceed their 
capability, which is a response to the research question CS1-RQ2.  
In terms of the research question CS1-RQ3 (i.e., How can we use the principle of Inclusive 
Design to improve people’s access along their back pain care journey?), Inclusive Design in 
this case study was used to understand the “Physio-Direct” service delivery by identifying the 
service system demand on its patients’ capabilities along their care journey. During the 
mapping of patients’ care journeys, barriers that prevent patients from accessing the service 
were identified. The “Physio-Direct” service’s demands on patients’ capability were revealed 
by task analysis and the Inclusive Design tool, Exclusion Calculator. The tasks that placed a 
higher demand on patients indicate the potential capability-needs of patients and could inspire 
service providers to improve their services. 
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4.2.3 Recommendations (step 4) 
4.2.3.1 Propose recommendations 
Based on the challenges summarised in Table 4.4, brainstorming took place with another two 
researchers in the EDC, with experience in Inclusive Design and service improvement, to 
propose recommendations to address the challenges. A further interview and discussion with a 
Senior Research Fellow from Cambridgeshire Community Services NHS took place to check 
and refine the recommendations. Specifically, recommendations to address the challenges 
identified in the estimation of the care journey’s demands on patients are proposed in Table 
4.6. For example, when patients waiting for physiotherapists answer the call, some general care 
information can be provided automatically. More importantly, the patient should be informed 
of the estimated remaining waiting time for the call to be answered. By removing mismatches 
between the demands made on patients’ in their care journeys and their capabilities, the access 
to service can be improved. 
Table 4.6 The recommendations to address the challenges identified from demand estimation 
Task name Wait for response Receive verbal advice Read leaflet and do exercise 
Challenges 
Waiting on hold for 
about 25 minutes to 
get through to the 
service is challenging. 
 
Patients may not be able to 
remember all oral advice. 
 
1. It is difficult for patients to 
understand some diagrams within the 
leaflet, e.g. missing movement pictures 
(right picture of Figure 4.8 ). (Vision & 
literacy) 
2. Patients are not sure whether they do 
the exercise in a correct way.  
(concentration) 
Recommendation 
During the waiting 
period some care 
information could be 
provided, minutes 
counted dow and 
people reminded to not 
keep holding the 
phone. 
What can patients do before  
receiving their written letter? 
Besides verbal advice, some 
other options should be 
provided such as email 
information or giving a 
patient information via a 
website link. 
1.The diagrams should better depict the 
steps of every movement. The 
instructions of every movement should 
be given without confusion. 
2. Patients may need an assistant (their 
friends or families) to check whether 
they do the exercise correctly. 
 
Regarding challenges identified from the online survey and interviews, some recommendations 
were suggested by the physiotherapists and some were proposed during the brainstorm 
introduced above (Table 4.7). Some challenges could be addressed by lessen the services’ 
demand on patients’ capabilities. However, for challenges that were not relating to patients’ 
capabilities, e.g., difficulty in establishing rapport, which was not belong to Inclusive Design’s 
scope, and might be addressed through training physiotherapists. 
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Table 4.7 The recommendations to deal with challenges identified from online survey and interview 
1. Communication   
  Challenges 
i. Have difficulty describing the nature of the symptom 
ii. Cannot use body language  
iii. Cannot describe where their pain is 
iv. Do not know any anatomy 
Have difficulty understanding doctor 
Recommendation 
i-iii: Some visual communication apps such as Skype and 
Facetime may be used to help patients show their pain 
areas and to help develp a rapport. 
iv-v: The physiotherapists should try to use layman’s 
terms to explain to patients. 
2. Capability  
  Challenges 
i. Braille copy of exercise required for visually impaired patients  
ii. Pain when holding the phone over the ear 
iii. Difficulty hearing as telephone assessment does not allow a third 
person to help answer 
iv. Memory and learning difficulties 
v. Lack of awareness of any disability regarding processing or 
memory 
vi. Language barrier 
Recommendation 
i-iii: A hearing-aid may be needed for patients with 
hearing problems and for patients with vision problems; 
it would also be helpful if a person could assist them 
with the call  
iv-v: oral advice should be as simple as possible and not 
offer too many options to patients.  
vi: Interpreters are required for those patients who do 
not speak English. 
3. Perception 
Challenges 
i. Are not happy about the telephone assessment option  
ii. Experience misconception and do not start the treatment 
iii. Cannot interpret that they can access the service early; Frustrated  
Recommendation 
It is very important for patients to be aware of the aim 
and limitation of the service and let the appropriate 
patients make the best use of the service.  
4. Self-referral to Physio-Direct 
Challenges 
i. 80% “self-referral” patients have already seen GP 
ii. It is hard for patients obtain correct information for self-referral  
Recommendation 
The service should be promoted in various channels 
and let as many people as possilbe know about it.  
5. Relationship between physios and patients 
Challenges 
i. Patients not engaging as not wanting to talk over the phone and 
do not tell GP what exactly they want 
ii. Difficulty in establishing rapport  
Recommendation 
It is very important to train physiotherapists in 
communicating with patients over the phone.  	
It was worth noting that some of the challenges may be identified without using an Inclusive 
Design approach, for example, people dialling into a helpline without a headset may get a stiff 
neck. However, the Inclusive Design approach could provide a more comprehensive systems 
approach to look at all the potential challenges along the patients’ care journeys rather than at 
a single point. Also, while some of the recommendations for improvement may have been 
already used in the private sector of telephone services, e.g., service callers have been informed 
how long they are to wait, this information has not yet been applied to community healthcare 
services. Nonetheless, Inclusive Design does provide a systematic and holistic approach to 
improve healthcare services and thus increase the patients’ access. 
4.2.3.2 Answering research questions (CS1-RQ4) 
The purpose of proposing recommendations to address potential challenges that patients may 
encounter was to gather more evidence to answer the research question, Is Inclusive Design 
useful to improve the healthcare experience of people with back pain in the community (CS1-
RQ4)?  
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In fact, this question has two aspects in terms of improving the service:  
i) Is Inclusive Design useful to understand and identify patients’ need? The first aspect of this 
question was partly addressed in Section 4.2.2.4, as it is closely linked with the answers to the 
research question (CS1-RQ3), which claims that Inclusive Design could signal the needs of 
patients. A more detailed explanation was given in Section 4.3 (the fourth point). 
ii) Is Inclusive Design useful to address patients’ needs and thus improve their healthcare 
experience? Inclusive Design appears to be useful to address patients’ needs. 
Recommendations to address patients’ needs were proposed (see Table 4.6 and Table 4.7 in 
Section 4.2.3.1). However, further work is required to validate this answer.   
4.2.4 Research bias 
To minimise the acquiescence bias, the online survey was designed with physiotherapists and 
a senior research fellow, and the interview procedures were discussed with a senior researcher 
at the EDC.  To reduce the risk of confirmation bias during data analysis, a second researcher 
from the EDC rechecked the assessment. The primary and secondary analysts compared results 
and resolved any discrepancies. Should any differences not have been resolved, the supervisor 
of this research would have played the role of adjudicator. In addition, the research protocol 
was reviewed and approved by the Research Ethics Committee of the Department of 
Engineering, the University of Cambridge, which also helped to reduce the confirmation bias.  
4.3 Discussion 
It is necessary to revisit the concept of Inclusive Design before discussing how it has been 
applied in this case study. Inclusive Design refers to ensuring the service demand made on 
individuals does not exceed their capabilities to respond, and thus a service is accessible to 
people with the widest range of capabilities. In this case study context, the aim of applying 
Inclusive Design was to identify the “Physio-Direct” service’s demand on patients, understand 
potential patients’ capability-related needs when accessing the service, and thus increase the 
number of patients using the service to self-manage back pain. Figure 4.6 presents a summary 
of how the research was carried out in order to investigate the application of Inclusive Design 
in this case study.  
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Figure 4.6 A summary of applying Inclusive Design in case study 1 
The first step was to understand how patients access the “Physio-Direct” service, i.e., mapping 
the care journeys of patients and identifying the detailed tasks along the care journeys. This is 
because the Inclusive Design approach to estimating the service demand on patients’ capability 
requires a clear map of the service delivery and an understanding of the tasks on the users’ care 
journey. Gaps in the healthcare service could possibly be identified during the process of 
mapping the patients’ care journey. For example, it was easy to miss the gaps after the 
telephone assessment and before patients received written advice, when patients could forget 
the verbal advice (Figure 4.7). During this waiting period, some other options, such as giving 
the patient information for a website link or emailing information, could be offered to help 
patients control their pain. Estimating the demands of every task within the service more 
rigorously could help to provide a better understanding of patients’ needs. 
 
Figure 4.7 Service gap during the period ‘waiting for letter’ 
Secondly, a hierarchal task analysis and the Exclusion Calculator (an Inclusive Design tool) 
were used to estimate the service’s demand on patients and the service’s exclusion. 
Specifically, the demand of each task and the whole care journey could be assessed by the pre-
defined scales, which were constructed according to the 1996/97 Disability Follow-up to the 
Family Recourses Survey (Grundy, et al., 1999, see Section 2.4.2.3 for more information). The 
tasks that place a higher demand on patients’ capabilities were identified during the assessment. 
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Meanwhile, the proportion of the British population potentially excluded could be estimated 
by the Exclusion Calculator (Inclusive Design tool, see Section 2.4.2.3). In summary, Inclusive 
Design methods can help identify the service’s demand on patients and estimate the service’s 
exclusion.  
Thirdly, the most challenging aspects for patients accessing the “Physio-Direct” service were 
indicated by two sources: i) the rated demand and the excluded number of people; ii) the online 
survey and interview data. This step evidenced that the rated demand and the excluded number 
of people estimated by the Inclusive Design tool could provide clues to identify the potential 
challenges for patients accessing the service.  
Fourthly, recommendations were proposed to lessen the service’s demand on patients’ 
capabilities and make the service more inclusive. This showed that Inclusive Design could 
potentially help understand patients’ capability-related needs and make the service more 
inclusive and hence increase uptake. Specifically, when designing a healthcare service, care 
providers often tend to assume patients can do some “simple” tasks such as make a call and 
remember medical advice. In fact, some tasks are beyond some patients’ capabilities. An 
example is the task, “read leaflet and do exercise”, which causes the largest percentage of the 
population to be excluded from the care journey (Table 4.3). Figure 4.8 shows two movements 
from the NHS’s back pain exercise leaflet. Exercise No. 6 has two sub-pictures with the steps 
of movement, which are relatively easy for patients to follow, while Exercise No. 7 does not 
show how to start the movement, so patients could become confused by the picture and not 
benefit from the exercise. However, if these capability-related needs could be understood when 
the service is designed, e.g., by making the exercise diagrams clearer, patients would be less 
likely to be excluded from the service. 
 
Figure 4.8 Example movements from Low Back Pain Exercise Booklet of NHS. 
Copyright permission from the Cambridgeshire Community Services NHS Trust (2016) 
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4.4 Summary 
In this case study, Inclusive Design was used to understand the “Physio-Direct” service 
delivery by identifying the service system demand on its patients’ capabilities along with their 
care journey. An online survey and interviews were used to help understand the patients’ 
journeys in accessing the “Physio-Direct” service and identify the advantages and limitations 
of the service. The accessibility of the “Physio-Direct” service was evaluated through task 
analysis and exclusion calculation. The tasks that place a higher demand on patients’ 
capabilities were identified and the proportion of the British population potentially excluded 
was estimated.  
As for the limitations of conducting this case study, the number of interviewees was relatively 
low because of the difficulty in recruiting physiotherapists due to their high clinical workload 
and limited availability. Although this research was more focused on understanding the barriers 
of patients’ back pain self-management from healthcare professionals’ points of views, 
inputting first-hand data directly from patients is equally important. In addition, the population 
database on people’s capabilities used has not been updated for about 20 years, although it 
remains the most holistic source of data. 
Overall, this case study has demonstrated that the application of Inclusive Design to health 
services is possible and the tools applied can make a useful contribution to understanding 
service provision and hence service improvement. However, the research procedure was used 
in only one case study. Whether it could be adapted and applied to other healthcare services 
and conditions still needs to be further explored. Meanwhile, it is very important to be aware 
of the scope and limitations of Inclusive Design in healthcare services, i.e., Inclusive Design 
methods and tools consider physical and cognitive exclusion, while other types of exclusion, 
i.e., social and psychological, are not included in the analysis.
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5 Case Study 2: Applying Inclusive Design in Improving 
People’s Access to Pulmonary Rehabilitation 
The previous chapter demonstrated that Inclusive Design could be applied to better understand 
healthcare service provisions and improve patients’ experience of accessing these services. 
This chapter further explores the application of Inclusive Design methods to a community-
based healthcare service, i.e., pulmonary rehabilitation (PR) for patients with chronic 
obstructive pulmonary disease (COPD). Mixed methods, including qualitative research (semi-
structured interviews) and quantitative analysis, were used to understand patients’ care 
journeys and identify barriers that affect the referral and uptake process of PR, in particular, 
those barriers caused by not considering the reduced capabilities of patients with COPD. Also, 
an (inclusive) approach that can help to better understand people’s capability demand within 
the process of PR was proposed and refined with input from patients as well as healthcare 
professionals (HCPs). 
5.1 Overview 
Case study 2 aimed to investigate how Inclusive Design could be applied to the community-
based PR service for people with COPD in the East of England.  
• Underutilisation of pulmonary rehabilitation (PR) 
COPD is a progressive lung disease in which people experience breathlessness, exercise 
incapacity and vulnerability to exacerbations, frequently requiring hospitalisation. According 
to the World Health Organisation’s (WHO) estimates, 65 million people have moderate to 
severe COPD (WHO, 2016). Globally, it is estimated that about three million deaths were 
caused by the disease in 2015 (that is, 5% of all deaths globally in that year). Approximately 
1.2 million people live with COPD (British Lung Foundation, 2012) in the UK and a large 
proportion of them are older people. This condition costs the UK National Health Service 
(NHS), a publicly funded national healthcare system, £800 million per year, mostly relating to 
hospital admissions (NICE, 2011). The UK National Institute for Health and Care Excellence 
(NICE) recommends that PR, providing supervised exercise and education, can be offered to 
patients functionally disabled by COPD (NICE, 2016). PR improves symptoms, exercise 
capacity and quality of life (McCarthy et al., 2015) and leads to fewer repeating exacerbations 
requiring admission or hospital attendance (Seymour et al., 2010; Griffiths et al., 2000). In 
contrast to health sciences, which focus on the treatment and management of COPD from the 
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biology of the disease (The Lancet, 2017), PR focuses on fostering self-management skills for 
patients themselves (Singh et al., 2013).  
The National COPD Audit Programme (2016) estimated that the number of COPD patients 
eligible for PR in England and Wales in 2013/14 was 446,000; however, despite evidence-
based guidelines (Bolton et al., 2013; NHS Service Specification, 2012) there were only 68,000 
referrals (15% of normative need) during that period and only 69% of those attended an initial 
assessment (10% of normative need) (Royal College of Physicians, 2016). Referral and 
attendance figures in the East of England are not currently available, but there is no reason to 
believe that the local figures are significantly different from the national figures. The audit 
highlighted the need to improve referral and uptake rates. It recommended that PR referral 
pathways, healthcare professional training, information for patients and referrers and barriers 
to patient access should be reviewed. The audit also demonstrated that the COPD treatment 
might not be accessible to people with disabilities (Royal College of Physicians, 2015).  
• The evidence of gaps 
Several studies have been carried out to identify barriers that prevent access to PR (Harris, 
Hayter and Allender, 2008; Johnston et al., 2012a; Barr et al., 2005; Yawn and Wollan, 2008; 
Johnston et al., 2012b; Perez et al., 2012; Keating et al., 2011; Thorpe et al., 2012; Mathar et 
al., 2015). Most of these barriers have been identified as relating to the context or environment, 
people’s knowledge, and patients’ and clinicians’ beliefs (Cox et al., 2017). For example, 
referral to PR can be influenced by a complex referral process and a lack of knowledge about 
PR, while uptake can be affected by the lack of transport and geographic distance to a program, 
as well as the quality of the HCP’s conversation with patients about PR. 
However, there is little understanding of how patients’ own capabilities relate to their access 
to PR and affect implementation of the care service. For patients with COPD, a large proportion 
are older people (British Lung Foundation, 2012) whose COPD condition, as well as the ageing 
process, may significantly impact their capability. People with COPD may be more frail, 
weaker and have reduced exercise and activity levels (Maddocks et al., 2016). Moreover, they 
may be burdened by high levels of anxiety and depression as well as recognised cognitive 
impairment, particularly at the time of exacerbation (Pierobon et al., 2017). Many patients 
exhibit significant differences in their own functioning compared to their peers. While some of 
these manifestations relate solely to the presence of COPD, multi-morbidity is common and 
clearly could further impact patients’ capabilities. In addition, people’s personal capability to 
access a healthcare service is a prerequisite for them to use it.  
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Hence, it is essential to consider patients’ capabilities in order to improve access to PR services. 
Insight into the capability demand within the COPD care pathway (i.e., the demands that the 
care pathway makes on people’s capability) could help care providers to understand the needs 
of patients better and to support their engagement in PR. Therefore, this case study focused on 
understanding people’s capability-related needs while accessing PR within the community. 
• The aim of the study 
The study aimed to provide recommendations for how primary care PR services in the East of 
England could improve and increase patients’ access to PR services. An Inclusive Design 
approach was used to estimate the system demands on patients with COPD and evaluate PR 
services’ exclusion, identifying ways in which the care pathway excludes patients and ways in 
which the care pathway design can be modified to provide inclusive access to PR for as many 
eligible patients as possible. It is worth noting that most people who go to PR have COPD, but 
people with other long-term lung conditions, such as bronchiectasis and pulmonary fibrosis, 
can also benefit from PR. This study only focused on people with COPD accessing PR services.     
5.2 Research design 
The study procedures, sampling and recruitment, study setting, patient and public involvement, 
research bias, and ethics and dissemination are discussed below. 
5.2.1 Study procedures 
Case study 2 (CS2) was designed to answer the four research questions (RQs), which were 
summarised in Figure 3.4 of Section 3.2, namely:  
• CS2-RQ1 (step 1 - mapping pathway): What are the care journeys of people with COPD? 
• CS2-RQ2 (step 2 - estimate exclusion): To what extent do people’s capabilities affect their 
access to community-based PR services?  
• CS2-RQ3 (step 3 - identify challenges): How can we use the principle of Inclusive Design 
to improve people’s access along their PR journeys?  
• CS2-RQ4 (step 4 - propose recommendation): Is Inclusive Design useful to improve the 
healthcare experience of people with COPD in the community?  
 
These four questions corresponded to the four steps of the research and each step addressed 
one research question. As illustrated in Figure 5.1, the case study was also divided into four 
steps. Step 1 (mapping pathway) involved interviews with HCPs and patients to gather insight  
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into their experiences and produce a hierarchical task analysis (Stanton et al., 2005, Goodman-
Deane et al., 2014) of the COPD care journeys. Step 2 estimated the service exclusion: the 
demand of every task on patients’ capabilities was rated by pre-defined scales and the 
proportion of the population excluded from the service was estimated by an exclusion 
calculator. Step 3 identified the challenges of the PR service: a framework analysis (Smith and 
Firth, 2012) guided further data analysis of the interviews. Step 4 proposed recommendations 
for a COPD care reminder, which would help patients manage their COPD care, informed by 
addressing the challenges identified in step 3 and refined through a survey and focus groups. 	
 
Figure 5.1 Study design (COPD) 
5.2.1.1 Step 1: Mapping pathway 
In order to map patients’ COPD care journey, semi-structured interviews with HCPs and 
patients were conducted to gather insight into their experiences and perceptions of the COPD 
care pathway and care journeys respectively. It is important to clarify that this research only 
identified the COPD care pathway (journey) that related to patients’ access to PR services. 
Patients’ ability to do exercises and take part in PR once they accessed the service and the PR 
programme itself were not the focus of this research (see Figure 5.2). Specifically, step 1 
contained 3 parts: a) Interviews with healthcare professionals (HCPs), b) Interviews with 
patients, and c) Answering research question, i.e., what are the care journeys of people with 
COPD (CS2-RQ1)? 
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Figure 5.2 The research scope of the care pathway 	
a) Interviews with healthcare professionals (HCPs): 
There were mainly three purposes to the interviews with HCPs:  
i) To understand HCPs’ experiences and perceptions of the COPD care pathway and thus help 
map patients’ care journey; 
ii) To understand the most challenging aspects of patients’ accessing PR from the HCPs’ 
perspectives;  
iii) To check whether there are any connections between patients’ capabilities and their ability 
to access PR based on the HCPs’ experience.   
The design, data analysis and results of interviews with HCPs are described below:  
Design 
An interview schedule was developed and piloted with two researchers of EDC and two 
patients informally to ensure questions were neutral and useful in answering the research 
questions, and the interview time was sufficient. Specifically, the initial semi-structured 
interview schedule (see Appendix C2) was divided into three parts:  
i) Opening to introduce the research to participants;  
ii) Body including three topics, i.e., PR pathway of HCPs, HCPs’ perceptions and experiences 
of PR services, the relationship between capabilities and accessibility;  
iii) Closing to express gratitude and check whether participants had any questions.  
The interview schedule and questions were refined and updated following an initial interview 
with one HCP (see the second version in Appendix C3). An A4 card containing the main stage 
of the NHS primary care pathway for COPD (see Figure 2.14) was presented to HCPs to gain 
insight into their perceptions and experience of the COPD care pathway and inspire them to 
recall their experiences. More importantly, the interview questions were categorised and 
printed on different A4 size cards based on the different stage of the NHS primary care pathway 
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for COPD. An example of the stage “referral to PR” is shown in Figure 5.3 and more details 
can be found in Appendix C3. 
 
Figure 5.3 An example of the interview card for HCPs (Stage: referral for PR)  
There were two advantages of this classification. First, since different HCPs were involved in 
different stages of the care pathway, the interview time could focus specifically on the aspects 
of their involvement. For example, the GP was mainly responsible for the diagnosis and 
referral stage; therefore, the interview could focus more on the interview cards concerning 
these two stages. Second, data analysis was facilitated by compiling data from all the questions 
relating to each stage. In addition, the question cards could also be presented to participants to 
help them understand the questions if there were any issues concerning accents. 
Interviews were conducted with HCPs (including GPs, practice nurses, and physiotherapists) 
who refer patients to PR, as well as PR service managers and healthcare commissioners (details 
of sampling and recruitment are in Section 5.2.2, p124-125). The interview invitations package 
was sent to the potential participants by email and in person. It contained an invitation letter 
(see Appendix C4), a lay summary (see Appendix C5) and a participants’ information sheet for 
interviewing HCPs (see Appendix C6). A further reminder email was circulated after one week. 
The consent form (see Appendix C7) was signed before the interviews.  
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Data analysis and Results 
In total, nine HCPs were involved in interviews. The interview process was audio-recorded 
and transcribed verbatim. Transcriptions and field notes were managed and analysed using 
NVivo 12, a software support tool for qualitative and mixed methods research, which is 
designed to help organise, analyse and find insights in unstructured or qualitative data (Bazeley 
and Jackson, 2013). The activities that HCPs would do within primary care were coded based 
on the care pathway’s stages (Diagnosis, Review, Referral, Assessment, and PR programme) 
in NVivo.   
The representative primary care HCPs’ pathways for PR were identified and are summarised 
below (see Table 5.1). It is worth emphasising four points: i) the focus was on the pathway 
from diagnosis to PR programme attendance while recognising the number of possible different 
routes to PR referral; ii) this stage was mainly to use the interview data to map care pathways 
of HCPs, and further analyse interview data conducted in Section 5.2.1.2; iii) some of the 
specific tasks under the activity were listed sequentially, for example, in stage Diagnosis of 
table 5.1, the No.2 activity “Undertake consultation” can be specified into tasks “ask patient’s 
symptoms”, “examine patient chest and breathing”, etc. While some of the specific tasks under 
the activity are parallel, which means the HCP may just do one of the asks - for instance, the 
No.3 activity “Refer to further check” can be detailed to the task “refer to secondary care” or 
“refer to the practice nurse/community”, etc; vi) the stage Annual Review has been renamed as 
Review since some severely affected patients have their reviews every six months instead of 
annually. 
Table 5.1 HCPs’ specific tasks on the care pathway  
Stage Diagnosis 
No. 1 2 3 4 5 6 7 8 9 10 
Activities 
Have an 
appointment 
with patient 
Undertake 
Consultation 
Refer to 
further 
check 
Do Diagnosis 
test 
(community) 
Inform 
result 
Educate 
patients 
Offer  
treatment  
Discuss care 
plan 
Refer for 
further 
check 
… 
Specific 
tasks 
Call patient's 
name 
Ask patient's 
symptoms 
Refer to 
secondary 
care 
Do spirometry 
test 
Face-to-face Explain 
COPD  
Inhalers Stop 
smoking 
Refer to 
hospital for 
further 
check  
  
Greetings Examine 
patient’s 
chest and 
breathing  
Refer to 
Practice 
nurse/ 
community  
Do COPD 
assessment 
Test (CAT) 
Call  Provide 
information 
for 
reassurance 
Pulmonary 
rehabilitation 
(PR) 
Provide 
suggestions 
for self-
management 
Refer to 
specialist 
for further 
check 
  
… … … … … … … … …   
Main 
HCPs 
GPs GPs GPs Nurses/ 
Physios 
Nurses/GPs 
Physios 
Nurses/GPs 
Physios 
Nurses/GPs 
Physios 
Nurses/GPs 
Physios 
GPs/ 
Physios 
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Table 5.1 HCPs’ specific tasks on the care pathway (continued) 	
Stage Review Referral 
No. 1 2 3 4 5 6 1 2 3 4 5 
Activities 
Send 
invitation 
to review 
Undertake 
health check 
for COPD 
patients 
Review 
medication  
Refer 
patients to 
PR 
Check 
patients' 
mental 
health 
… 
know 
criteria 
for referral 
Make a 
decision for 
referral  
Selling PR  Fill the 
referral 
form 
… 
Specific 
tasks 
Send 
letter to 
remind 
patient 
Do 
spirometry 
test 
Check 
inhaler 
technique 
Selling PR to 
patients 
Talk about 
psychological 
health 
  Check the 
criteria for 
referral 
Calculate 
patients' MRC 
score 
Understand 
patients' 
needs 
Obtain the 
referral 
form 
  
Call 
patient to 
remind 
Test oxygen 
saturation 
Offer rescue 
pack 
Provide BLF 
leaflet to 
patients 
Reassure 
patients 
  Seek for 
information 
for referral 
Check patients' 
symptoms 
Provide 
patients’ PR 
information 
Fill in 
patients' 
information   
… … … … …   … … … …   
Main 
HCPs 
Nurses Nurses Nurses GPs/Nurses   
  
Nurses/GPs/ 
Physios 
Nurses/GPs/ 
Physios 
Nurses/GPs/ 
Physios 
Nurses/GPs/ 
Physios    
Stage Assessment Pulmonary Rehabilitation (PR) 
No. 1 2 3 4 5 6 1 2 3 4 5 6 7 
Activities 
Have an 
appointment 
with patient 
Assessment Make a 
decision 
Discussion Inform 
patients 
… Prepare 
before  
PR session 
Guide 
exercise  
Offer Tea 
and 
break  
Give 
education 
lecture 
Finish PR 
session 
Finish the 
whole PR 
programme 
… 
Specific 
tasks 
Call patient's 
name 
Measure 
patients' 
blood 
pressure 
Approve 
patients' 
attendance 
Provide 
patients' PR 
information 
Inform 
patients 
of the 
date of 
class 
  Check 
patients' 
attendance 
Guide 
patients 
to do 
exercise 
Offer tea Give a talk 
about 
COPD care 
Confirm 
patients 
leaving 
rehab 
centre 
Send 
feedback to 
GPs 
  
Greetings Review 
patients' 
medication 
Delay 
patients' 
attendance 
Tailor the 
class for 
patients 
…   Check 
patients' 
status 
Tailor 
the 
exercise 
for some 
patients 
Chat with 
patients 
Answer 
patients' 
questions 
Answer 
patients' 
questions 
Offer 
patients 
advice for 
self-
management  
  
… … … …     … … … … … …   
Main 
HCPs 
Physios Physios Physios Physios Physios   Physios Physios Physios Physios Physios Physios/GPs 
  	
b) Interviews with patients: 
The purposes of involving patients with COPD in the research are listed below:  
i) To capture the detailed COPD care journey from patients’ perspectives;  
ii) To gather insight into patients’ experiences of PR and their care needs;  
iii) To assess the capabilities of patients with COPD. 
The design, data analysis, and results of interviews with patients are presented below:  
Design 
Similar to the interview schedule with HCPs, the interview schedule for patients was also 
designed and piloted with two researchers of EDC and two patients informally to ensure 
questions were neutral and useful to answer the research questions, and the interview time was 
sufficient. Specifically, the initial semi-structured interview schedule (see Appendix C8) was 
designed in four parts:  
i) Opening section to introduce the research to participants;  
ii) Body including three topics, i.e., COPD journey of people with COPD, needs of people with 
COPD, and the relationship between capabilities and accessibility (including a capability 
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measure test, and the detailed questions which can be seen in Appendix C9, were informed by 
and adjusted according to the Disability Follow-up to the Family Resources Survey);  
iii) Personal information to know more background about the participants;  
vi) Closing to express gratitude and check whether participants had any questions. 
The interview schedule for patients (Appendix C10) was refined and updated in a similar way 
to the second version of the interview schedule for HCPs (see the second version in Appendix 
C3). An A4 card containing the main stage of the NHS primary care pathway for COPD (see 
Figure 2.14) was presented to patients to check their experiences of the COPD care pathway 
and gain insight into their detailed care journeys. The interview questions for patients were 
categorised and printed on different A4 size cards based on the different stage of the NHS 
primary care pathway for COPD (Figure 5.4).  
 
Figure 5.4 An example of the interview cards for patients (Stage: referral for PR)  
Besides, the interview questions (see the left of Figure 5.5) including questions for the 
capability measure test (see the right of Figure 5.5) were also printed in a large font size on A5 
size cards to present to patients if necessary, to overcome patients’ potential hearing 
impairments or difficulties understanding a different accent.   
CHAPTER 5 Case study 2 
 
 97 
 
Figure 5.5 A5 interview cards to assist interviewing patients 
Three categories of patients with COPD were interviewed: patients who had accepted a PR 
offer, patients who had declined a PR offer and patients who had never been referred to PR 
(see section sampling and recruitment for details). The interview invitations package was given 
to the potential participants by their GPs, nurses, physiotherapists or PR providers. It contained 
an invitation letter (see Appendix C11, C12, and C13), a lay summary (see Appendix C5) and 
a participants’ information sheet for interviewing patients (see Appendix C14). The invitation 
letters were slightly different depending on patients’ category, i.e., accepted PR, declined PR 
or not referred to PR. Participants who agreed to participate could leave their contact 
information at the bottom of the invitation letter and give it to HCPs, or they could contact the 
researcher directly. The consent form (see Appendix C15) was signed before the interviews.  
It is necessary to aware of the advantages and disadvantages of recruiting patients through 
HCPs, which could help to involve patients, especially those difficult access patients (e.g., 
patients who are not referred to PR or declined PR), into research and also accelerate the 
recruiting speed, although the participants may be more interested in research. 
Data analysis and Results 
In total, 16 patients with COPD were involved in interviews: 9 patients who had accepted the 
PR offer, including two patients who had declined the second PR offer and one patient who 
had never been referred again, five patients who had not been referred to PR, and two patients 
who had declined the PR offer.  
The interview process with patients was also audio-recorded and transcribed verbatim. 
Transcriptions and field notes were managed and analysed using NVivo 12 software. The 
activities that patients would do within primary care were coded based on their stages of care 
journeys (Diagnosis, Review, Referral, Assessment, and PR programme) in NVivo. Meanwhile, 
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the understanding of HCPs’ care pathways (Table 5.1) also helped map patients’ care journey, 
for example, the consultation and referral process of patients’ care journey can be speculated 
from HCPs’ care pathways. 
Based on the coding data of patients and HCPs’ care pathways, the representative activities 
that most patients experience along their care journeys of receiving COPD treatment was 
summarised (see Table 5.2). Similar to the care pathways of HCPs, there are several different 
possible routes for patients to access PR services. Table 5.2 lists most of the representative 
possibilities based on the interview. In addition, the focus was only on patients’ access to PR 
services, from diagnosis to PR and not including the PR programme itself. 
Table 5.2 Patients’ potential care journeys to access PR 
Stages Diagnosis 
Location Home -----> GP practice -----> Home 
Activities 
Make an 
appointment 
with GP 
Transport Consult GP 
appointment 
Referred to 
further check  
checked by 
Nurse 
Informed 
diagnosis  
Receive Self-
management 
treatments 
Decide to take 
PR (if offered) 
Op
tio
ns
 
1 By telephone Drive by oneself 
 
N/a 
 
 
  
Referred to 
practice nurse 
  
  
  
 N/a 
 
  
By  
face-to-face 
Medications 
(inhalers) 
Not offered 
2 
Drop in Driven by 
family/friends  
Referred to 
secondary care 
By call Medications 
(emergency pack) 
Offered but 
declined 
3 By others On foot … By letter Pulmonary Rehabilitation (PR) 
Offered and 
accepted 
4 By Internet By bus+ walking … … 
Quit smoking … 
5 … … … … … … 	
Stages Review Referral 
Location Home -----> GP practice -----> Home Home 
Activities 
Receive invitation 
to review 
Transport Checked by 
Nurse 
Discuss care plan Make a decision 
(PR) 
Receive inform 
for referral  
Make a decision 
(PR) 
Op
tio
ns
 
1 
By letter Drive by 
oneself 
  
  
  
  
 N/a  
Offered PR Attend By letter Attend 
2 
By call Driven by 
family/friends  
Received updated 
medication 
Not attend By call Not attend 
3 By message On foot … … … … 
4 … By bus+ walk … … … … 
5 … … … … … … 	
Stages Assessment  PR 
Location Home -----> Assessment avenue -----> Home Home -----> PR class -----> Home 
Activities 
Plan to get to 
car parking of 
the assessment 
Plan to get from 
car parking to 
front reception 
Transport Assessment 
test 
Make a 
decision 
(PR) 
Plan how to 
get to PR 
class and go 
back 
Transport Request for  
Transport 
service 
Continue to 
attend PR 
Op
tio
ns
 
1 By letter By asking passerby 
Drive+ walk  
 
 
 
N/a 
Attend  Ask 
family/friends 
Drive + 
walk 
Approved Attend  
2 Ask friends By calling reception 
Family/frien
ds drive 
Not 
Attend 
By memory Transport 
service 
Rejected Quit 
3 By internet By following carer 
Bus … By satellite 
 navigate 
Walk … … 
4 By satellite navigate 
… Walk … … Bus … … 
5 … … … … … … … … 
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The similarities and differences between the care pathways of HCPs and the care journeys of 
patients were compared and analysed (Figure 5.6). Regarding similarities, both HCPs and 
patients were involved in the consultation process and decision-making. The consultation 
process is the interaction between HCPs and patients, in which HCPs are responsible for 
providing consultation and patients receive treatment. Regarding decision-making, HCPs make 
a clinical decision and patients decide how to respond to the treatment options. 
 
Figure 5.6 Similarities and differences between care pathways of HCPs and care journeys of patients 
There are mainly four differences between patients’ care journeys and HCPs’ care pathways, 
which are also the factors that affect patients’ access to PR services: 
i) One patient may have to see different HCPs, e.g., GPs, nurses, and physiotherapists to receive 
proper care for COPD, and if the communications between the involved HCPs is not sufficient 
and timely complete during the process, the patient is unlikely to access care timely.  
ii) Patients’ care journeys are affected by some external factors, for example, patients require 
transport from home to care venue before they can see HCPs to access care. If there is a 
transportation challenge, especially when they need transport to an unfamiliar place, they may 
not be able to access care.  
iii) To some extent, patients’ care journeys may be different, even if they have the same 
condition and similar symptoms, depending on the information and treatments they have 
obtained from HCPs. For example, if the patient could be offered PR when they are diagnosed 
rather than later during the review, patients are more likely to be equipped with the skills to 
self-manage their COPD and prevent their conditions from worsening. 
vi) There is a process by which patients can self-manage their COPD, although HCPs may be 
involved in making the self-management plan.  
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The capability level for the interviewed patients was calculated (see Table 5.3) based on their 
responses to the capabilities measure test (the questions see Appendix C9). Specifically, the 
capability scores of full refers to a person who has the full capability to do the most challenging 
tasks, i.e., Vision (12), Hearing (12), Mobility (12), Reach and Dexterity (12) and Thinking 
(12). All the scores that refer to patients with a relatively lower capability are marked in red in 
table 5.3. It can be inferred that people with COPD are likely to have a limited walking ability. 
There was no such link between people with COPD and their vision, hearing and thinking 
capabilities. Regarding the three interviewees that have a lower reach down capability, it was 
more likely due to their other conditions such as arthritis and hip pain rather than their COPD 
conditions. It needs to be emphasised that the analysis above was based on the interview data, 
which could only be used as a reference; further investigations were required to validate the 
inferences. 
Table 5.3 Patients’ potential care journeys to access PR 
Personal basic info Vision Hearing Thinking Reach & Dexterity Mobility 
Number Age sex  (M/F) 
Vi
so
n 
he
ar
in
g 
C
on
ce
nt
ra
tio
n 
R
em
em
be
r 
Li
te
ra
cy
 
Sp
ea
ki
ng
 
C
om
pr
eh
en
si
on
 
Sp
ea
ki
ng
 
Li
fti
ng
-s
tre
ng
th
 (D
om
) 
D
ex
te
rit
y 
(D
om
) 
R
ea
ch
 fo
rw
ar
d 
&u
p 
(D
om
) 
R
ea
ch
 D
ow
n 
(D
om
) 
Li
fti
ng
-s
tre
ng
th
 (N
on
) 
D
ex
te
rit
y 
(N
on
) 
R
ea
ch
 fo
rw
ar
d 
&u
p 
(D
om
) 
R
ea
ch
 D
ow
n 
(N
on
) 
W
al
ki
ng
 
St
ep
s 
Ba
la
nc
e 
Full 
  
12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 
P1(N) > 75 M 12 8 12 12 12 12 12 12 8 12 12 12 12 12 12 12 12 12 
P2(A) 60-74 M 12 8 12 12 12 12 12 12 8 12 8 12 12 12 12 8 8 12 
P3(A) 56 M 12 4 12 12 12 12 12 12 8 12 12 12 12 12 12 4 12 12 
P4(A) >75 M 12 8 12 12 12 12 12 12 8 12 12 12 12 12 12 0 12 8 
P5(N) 83 M 12 4 12 12 12 12 12 12 8 12 12 12 12 12 12 12 12 12 
P6(D) 60-74 F 12 8 12 12 12 12 12 12 8 12 8 12 12 12 12 12 12 12 
P7(N) 69 F 12 8 12 12 12 12 12 0 8 12 12 12 12 12 12 8 12 12 
P8(N) 76 M 12 12 12 12 12 12 12 12 4 12 8 12 12 12 12 12 12 12 
P9(A) 65 F 12 8 12 12 12 12 12 12 8 12 12 12 12 12 12 4 8 4 
P10(A) 60-74 F 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 
P11(A+D) 70 M 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 
P12(A) 60-74 M 12 4 12 12 12 12 12 12 12 12 0 12 12 12 12 4 8 12 
P13(D) 78 F 12 12 12 12 12 12 12 12 8 12 12 12 12 12 12 4 12 12 
P14(A+N) 80 F 12 4 12 12 12 12 12 8 12 12 12 12 12 12 12 4 12 12 
P15(A) 60-74 M 8 12 12 12 12 12 12 8 12 12 0 12 12 12 12 4 12 0 
P16(A) 54 M 12 12 12 12 12 12 12 12 12 12 0 12 12 12 12 12 12 12 	
c) Answering research question (CS2-RQ1) 
The session 5.2.1.1 was designed to answer the research question, what are the care journeys 
of people with COPD? (CS2-RQ1). Based on data from interviews with HCPs and patients, the 
main activities that most patients with COPD go through within primary care are summarised 
in Table 5.4. More detailed care journeys that patients with COPD are likely to experience 
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within the primary care are identified in Table 5.2. Tasks of each patient accessing the PR 
service depending on the options they choose are given. It is worth noting that different patients 
may experience different tasks along their care journeys and it is impossible to cover all the 
possibilities. 
Table 5.4 Patients’ main activities along their care journeys to access PR 
Stages Diagnosis 
Location Home -----> GP practice -----> Home 
Activities 
Make an 
appointment 
with GP 
Transport Consult GP 
appointment 
Referred to 
further check  
checked by 
Nurse 
Informed 
diagnosis  
Receive Self-
management 
treatments 
Decide to take 
PR (if offered) 	
Stages Review Referral 
Location Home -----> GP practice -----> Home Home 
Activities 
Receive invitation 
to review 
Transport Checked by 
Nurse 
Discuss care plan Make a decision 
(PR) 
Receive inform 
for referral  
Make a decision 
(PR) 	
Stages Assessment  PR 
Location Home -----> Assessment avenue -----> Home Home -----> PR class -----> Home 
Activities 
Plan to get to 
car parking of 
the assessment 
Plan to get from 
car parking to 
front reception 
Transport Assessment 
test 
Make a 
decision 
(PR) 
Plan how to get 
to PR class and 
go back 
Transport Request for  
Transport 
service 
Continue to 
attend PR 
5.2.1.2 Step 2: Estimate exclusion 
Step 2 contains 3 parts: a) Estimate how demanding the COPD care journey is for patients, 
b) Estimate the excluded number of people, and c) Answer the research question (CS2-RQ2): 
To what extent do people’s capabilities affect their access to community-based PR services?. 
a) Estimate how demanding the COPD care journey is for patients 
It was important to define the scope and estimate a representative care journey’s demands on 
patients’ capabilities due to the various care journeys of patients. The specific process was 
described below.  
Define the scope and introduce the related tools  
Two ‘aided tools’ of Inclusive Design, i.e., personas and scenarios (see Table 2.3) were used 
to specify the scope for estimation. Generally speaking, personas are fictional characters that 
are based on real information, each persona representing a key group of users’ activities, needs, 
goals, behaviours, attitudes and cultural backgrounds (Nielsen, 2012). Personas were proposed 
by Cooper (1999) to equip designers with empathy for users and understand users’ needs and 
goals when using a product. Various researchers have described the value of using personas in 
healthcare research, e.g., Jones (2013) described that personas are an appropriate contribution 
to “a care-centred design orientation, that can span the different needs of patient, professional 
and service, and help us define priorities for intervention and redesign”. Scenarios describe the 
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stories and context of how people experience products and services. They are told from the 
users’ point of view and are often based on one or more personas.  
In this case study, a scenario together with a persona was used to define a representative care 
journey according to patients’ real stories about accessing the PR service. Most of the user 
scenario in Table 5.5 are based on Mrs Smith’s real stories. Some detailed descriptions from 
other similar patients were used to complement the scenario in order to reveal the potential 
challenges that prevent patients from accessing PR services.  
Table 5.5 The scenario of a persona: Mrs Smith accessing PR service 
Persona Mrs Smith, a 65-years-old, retired office worker, lives with her husband in a village. She is a central hub of her 
family. She has a son and a daughter who is disabled and lives a mile away from her home. Mrs Smith is active, 
she likes shopping and gardening, but she recently felt breathlessness and could not function as before. She 
felt quite upset and sometimes found herself muddled in communication with friends. She was diagnosed with 
COPD one and a half years ago likely because of smoking. Her husband has chronic back pain. 
Service name Pulmonary rehabilitation (PR) for patients with COPD in the community 
User tasks 
being assessed 
The service’s demand on patients’ capability when they access PR services, mainly including representative 
tasks that patients are likely to be involved in: Diagnosis, Review, Referral, Assessment, and PR. 
Scope 
In scope: This research only identifies the COPD care pathway (journey) that related to patients’ access to PR 
services.  
Out of scope: Patients’ ability to do exercises and take part in PR once they have accessed the service, and the 
PR programme were not the focus of this research. Tasks that are similar to older people’s everyday activities 
such as make a call and open a letter are not assessed, and tasks where assistance is available are also not 
assessed.  
Starting point: The patient experience some breathing issues and books a GP appointment. 
User scenario 
based on true 
stories 
 
Here is some necessary information for the assessment: 
Distance from Home to GP practice: 1 km; Distance between car park and GP practice: 20-50 m. 
Distance from Home to Assessment/PR class (the same place as assessment): 30km; Distance between car park 
and Assessment/ PR class: 300m. 
PR programme: 8 weeks programme, which contains 16 sessions and two sessions a week. Each session involves 
about an hour for exercise and half an hour for education, and a tea break between exercise and education.  
  
Diagnosis: Mrs Smith had a sign of asthma and became breathlessness, so she decided to see her GP. She made 
a GP appointment by telephone, and she needed to put on her hearing aid as her left ear is impaired. Although 
the GP practice was not far from her home, Mrs Smith went there by car. She parked and signed in through the 
self-check counter. The GP asked her symptoms and referred her to further check by the practice nurse. The 
nurse asked her to do some tests such as the spirometry test and measured her blood pressure to help the 
diagnosis. Then, she returned home and waited for the further information. About five days later, she received 
a letter from the GP practice which informed her she had COPD. She was shocked because she had no idea 
what COPD was, and there was no more information offered to her in the letter. She was particularly distraught 
because she has a history of depression. It took her about two weeks to calm down before she phoned the 
nurse for further consultation. However, the nurse in the GP practice she called did not have much knowledge 
about COPD care, and she just received two inhalers (medications) for the treatment and was advised to quit 
smoking without further help.   
At home, she found it difficult to read the instruction of one inhaler, because the font size was too small. Also, 
she found her vision declined, and her eye doctor suggested she change her glasses. She thought the inhaler 
had side effects and could lead to cataracts.  
  
Review: Ten months after the diagnosis, Mrs Smith received an invitation letter for a COPD annual review. As 
usual, she went to the review by car, and her husband accompanied her as they were looking for more 
information to help her condition. They arrived a little bit late, so she had to sign in through the reception. The 
nurse (who was not the same as the one who did the diagnosis) did the annual check, reviewed the medication, 
assessed her COPD condition. Mrs Smith wanted to keep active, and she asked the nurse whether she could go 
swimming. The nurse asked Mrs Smith, “why didn’t you go for PR?”, and the nurse suggested she try the PR 
which contained exercise and education. She felt a bit sad as she was not offered PR when she was diagnosed, 
and the nurse seemed not to know her and her condition. She wondered whether the nurse could tell her a bit 
more information, but the nurse did not have a PR leaflet available. Regardless of that, Mr Smith encouraged 
his wife to have a try, so she decided to have a go. 
CHAPTER 5 Case study 2 
 
 103 
Table 5.5 The scenario of a persona: Mrs Smith accessing PR service (continued) 
User scenario 
based on true 
stories 
Referral: About one week later, Mrs Smith received the referral letter, which included an appointment for 
assessment and a leaflet about PR. She was quite happy about the opportunity to do some exercise, so she 
decided to go. 
 
Assessment: The assessment venue was quite far away, so she asked her husband to drive. There were no 
detailed navigation instructions like a map in the invitation letter, so they had to plan the transport route by 
entering the postcode from the invitation letter into the car’s GPS system. However, it was not easy to find the 
assessment venue from the car park, due to the limited mobility. Mrs Smith stayed in the car while her husband 
wandered around to find the reception. Then her husband came back to pick up Mrs Smith once he had sorted 
it out. As a result, it took them a while to find the front reception. The physiotherapist did the assessment for 
her, which included questionnaires, a review of her medication, and a walking test, etc. Mrs Smith worried that 
she could not make two times a week as the class was very early in the morning, so she tended to say No. Luckily, 
the physiotherapist who was very considerate, tailored the class schedule for Mrs Smith, i.e., one session per 
week instead of two sessions per week. She was very pleased with the customised plan, so she decided to attend 
the PR class. However, due to the limited space in the PR class, she had to wait about two months to start her 
class. During the waiting period, Mrs Smith had a difficult time since her condition had become worse. She often 
felt depressed because she was not able to do daily activities as she used to. 
 
PR: The PR class starts at 9 am and finishes at 11 am, so Mrs Smith had to get up quite early. She drove by herself 
as her husband’s back pain had worsened and she already knew where the PR class was. She arrived at the car 
park of the PR class and walked to the reception. However, there were about 300 metres away from the car park 
to the classroom. She had to stop and rest several times on the way because 50 metres is the furthest distance 
she can walk without needing to stop due to discomfort. When she arrived at the classroom, she felt a bit tired, 
which prevented her from effectively taking part in the exercises. After attending a few times, Mrs Smith noticed 
that some people had the transport service, so she requested the transport service. However, the PR provider 
rejected her application for the transport service due to the limitation of the service, which is only available to 
people who live very far and could not drive. As a consequence, she decided to quit the PR service as she did not 
want to be a burden to her family (to get there) but going by herself was too onerous. 	
There were two reasons why the care journey of Mrs Smith and people similar to her was 
selected as a prototype to assess the PR service’s demands on patients. Firstly, Mrs Smith had 
accepted a PR offer and experienced all five stages of the COPD care. Secondly, Mrs Smith’s 
situation could be used to gain insights into why some people with COPD are not referred or 
decline since they cannot access the PR services. The main difference in care journeys between 
people who are not referred or decline and people who accept PR is that those people who are 
not referred or decline only experience part of the primary COPD care journey, signalling 
challenges along the COPD care journey that prevent them from accessing PR services (see 
Figure 5.7). Therefore, Mrs Smith’s case would be a representative care journey to estimate 
the capability demand and understand the potential challenges along patients’ care journey. 
   
Figure 5.7 The main difference of care journeys between different patients’ categories 
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According to Mrs Smith’s scenario, the way (option) of Mrs Smith and patients similar to her 
conducting each activity was defined and marked in blue in Table 5.6, which could be used to 
further specify tasks for assessment (see Table 5.7). 
Table 5.6 The activity based on Mrs Smith’s care journey accessing PR service 
Stages Diagnosis Annual review 
Location Home -----> GP practice -----> Home Home -----> GP practice -----> Home 
Activities 
Transport Consult GP 
appointment 
Referred to  
further 
check 
checked 
by Nurse 
Informed 
diagnosis 
Receive 
treatment 
Decide to 
take PR  
(if offered) 
Receive 
invitation  
to review 
Transport Checked 
by Nurse 
Discuss 
care plan 
Make a 
decision 
(PR) 
Op
tio
ns
 
1 
Drive by 
oneself 
N/a  
Referred 
to practice 
nurse 
N/a  
By  
face-to-
face 
Medications 
(inhalers) 
Not 
offered 
By letter Drive by 
oneself 
N/a  
Offered 
PR 
Attend 
2 
Driven by 
family/ 
friends  
Referred to 
secondary 
care 
By call Medications 
(emergency 
pack) 
 Offered 
but 
declined 
By call Driven by 
Family/ 
friends  
Received 
updated 
medication 
Not 
attend 
3 
On foot 
… 
By letter Pulmonary 
Rehab (PR) 
Offered 
and 
accepted 
By 
message 
On foot … … 
4 By bus+ walk … 
… Quit 
smoking … 
… By bus+ 
walk … … 
5 … … … … … … … … … 
	
Estimate demand 
The tasks were further specified (see Table 5.7) and checked by a senior researcher specialised 
in Inclusive Design to make sure the categories were reasonable. The level of the tasks’ 
description matched against the pre-defined scales (see Appendix B4), which were constructed 
based on the questions in the Disability Follow-up to the Family Resources Survey, to assess 
the demand of every task. All the specific tasks matched with the scenario and tasks used for 
assessment were marked in blue colour in Table 5.7. Tasks that were similar to older people’s 
everyday activities such as “receive the letter” and “find directions-drive-park” were not 
included in the assessment. Also, tasks where assistance was available were also not included 
as well, e.g., the task “chest check” which was more reliant on the GP and patients could obtain 
the relevant assistance.  
Stages Referral  Assessment  PR  
Location Home Home -----> Assessment avenue -----> Home Home -----> PR class -----> Home  
Activities 
Receive 
inform 
for 
referral  
Make a 
decision 
(PR) 
Plan to get 
to the 
assessment 
avenue 
Transport Find assessment 
venue from the 
parked car 
Assessment  
test 
Make a 
decision 
(PR) 
 Transport PR class 
… 
Request 
for  
Transport 
service 
Continue 
to attend 
PR 
 
Op
tio
ns
 
1 
By letter Attend By letter Drive by 
oneself + 
walk 
By calling  
reception 
N/a 
Attend   Drive by    
 oneself  
 + walk 
N/a  
Approved Attend 
 
2 
By call Not 
attend 
By car’s 
satellite 
navigate 
Drive by 
Family/ 
friends 
 + walk 
Family/friends' 
help 
Not 
Attend 
 Transport    
 service 
Rejected Quit 
 
3 … … Ask friends Bus Asking passerby …  Walk … …  
4 … … By internet Walk … …  Bus … …  
5 … … … … … … … … …  
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Table 5.7 The specified tasks based on Mrs Smith’s care journey accessing PR service 
Stage Diagnosis 
No. 1 2 3 4 5 
Gap 
6 7 
Activities 
Transport 
(drive by herself  
to GP practice) 
Consult GP 
appointment 
Referred to 
practice nurse 
Checked by 
Nurse 
Informed 
diagnosis 
 (by letter) 
Receive 
treatment 
(inhalers) 
Receive Limited 
treatment option  
Specific tasks 
(in sequence) 
Find directions-
Drive-Park 
Describe 
symptoms 
Wait 20 mins Describe 
symptoms 
Receive the 
letter 
No information 
about COPD, 
feel depressed 
and anxious. 
Open the 
package 
Not offered PR at 
the start; 
Walk  Chest check Go to the 
nurse's office 
Spirometry test Read letter Read the 
instructions 
Not offered 
enough support 
to quit smoking 
… Breath with stethoscope … … … 
Use the 
inhalers … 	
Stage Review Referral 
No. 1 2 3 4 5 1 2 
Activities 
Receive invitation 
to review  
(By letter) 
Transport 
(drive to GP 
practice) 
Checked by Nurse Discuss care plan 
(offered PR) 
Make a decision 
(attend PR) 
Receive inform 
for referral  
(by letter)  
Make a decision 
(attend PR) 
Specific tasks 
(in sequence) 
Receive the letter Find directions-
Drive-Park 
Answer questions 
for review 
Offered the PR class Discuss with 
families 
Receive the 
letter 
Confirm the date 
for assessment and 
mark in diary 
Read letter Walk Do COPD 
Assessment Test 
Requested 
information about 
PR 
Agree the 
attendance 
Read letter   
Confirm the date 
and mark in diary 
  Do spirometry test   
  
    	
Stage Assessment Pulmonary Rehabilitation (PR) 
No. 1 2 3 4 1 2 3 4 
Activities 
Plan to get to car 
parking of the 
assessment (by 
letter+ satellite 
navigate) 
Transport from 
car parking to 
front reception 
Assessment 
test 
Make a 
decision 
(Attend PR) 
Transport from 
home to the car 
parking (Drive by 
herself)  
Transport from 
car parking to PR 
class (walk)  
Request for 
transport 
service(rejected) 
Continue 
attending  
PR 
Specific tasks 
(in sequence) 
Ask her husband 
to help drive 
Walk 50m and 
stop 4-5 times to 
rest  
(in total 300m) 
Provide 
invitation and 
medication to 
be checked 
Obtain more 
information 
about PR 
Drive to the same 
place of 
assessment 
Walk 50m and 
stop 4-5 times to 
rest  
(in total 300m) 
Find out about 
the transport 
service 
Decide to 
quit 
Read the 
instructions for 
travel in referral 
letter 
  Fill in 
questionnaires 
Request to 
tailor the class 
schedule 
 
  Request  
transport service 
  
Input postcode 
into car's GPS 
system  
  Walking test Obtain the 
tailored class 
schedule 
    Reject the 
application 
  
  
    Agree and 
wait for 
attendance         
 
Similar to case study 1, the demand of every task was evaluated by pre-defined scales (Table 
5.8). Generally, a higher demand on people’s capabilities leads to higher scale ratings, and the 
symbol “>” (off scale) which means it is excessive for a mainstream service for people to access. 
There were seven times rated “>” on patients’ capabilities, including four times rated “>” on 
patients’ vision, twice rated “>” on patients’ literacy, one time rated “>” patients’ memory. For 
example, the capability vision and literacy rated “>” of task 6 “read letter (Informed diagnosis 
by letter)” due to lack of information about COPD for patients to read in the diagnosis letter. 
Although the rated score for walking capability in task 18, task 27 and task 30 was rated only 
“10” (marked in red colour), it was still most likely to beyond the walking capability of patients  
with COPD. The last column of the table shows the overall demands of all the tasks.  
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Table 5.8 Demand on every task of PR service based on Mrs Smith’s scenario 
 
 
Stage Diagnosis 
Task No. 1 2 3 4 5 6 7 8 9 
Task name 
Walk Describe 
symptoms 
Wait 20 
mins 
Go to the 
nurse's 
office 
Describe 
symptoms 
Read letter Open the 
package 
(inhalers) 
Read the 
instructions 
(inhalers) 
 Use the 
inhalers 
 
Vision 12 0 0 10 0 > 10 > 10 
 
Hearing 4 8 4 0 8 0 0 0 0 
 
Concentration 4 4 4 4 4 0 4 8 8 
Memory 8 8 4 0 8 0 0 12 12 
Literacy 4 0 0 4 0 > 4 8 0 
Speech Comp. 0 8 4 0 8 0 0 0 0 
Speaking 0 12 4 0 12 0 0 0 0 
 
Strength 0 0 0 0 0 0 0 0 3 
Dexterity 0 0 0 0 0 0 0 0 4 
Forward/Up 0 0 0 0 0 0 0 0 6 
Down 0 0 0 0 0 0 0 0 0 
 
Strength 0 0 0 0 0 1 1 1 0 
Dexterity 0 0 0 0 0 8 8 8 0 
Forward/Up 0 0 0 0 0 4 4 4 0 
Down 0 0 0 0 0 0 0 0 0 
 
Walking 4 0 0 2 0 0 0 0 0 
Stairs 0 0 0 0 0 0 0 0 0 
Standing 0 0 0 0 0 0 0 0 0 
Stage Review Referral 
Task No. 10 11 12 13 14 15 
Task name 
Read the letter Walk Answer questions 
 for review 
Offered the PR 
class 
Request 
information about 
PR 
Read the letter 
 
Vision 12 12 0 0 > 0 
 
Hearing 0 4 8 8 8 0 
 
Concentration 4 4 8 8 8 4 
Memory 12 8 12 12 0 12 
Literacy 12 4 0 0 > 12 
Speech Comp. 0 0 8 8 8 0 
Speaking 0 0 12 12 12 0 
 
Strength 0 0 0 0 0 0 
Dexterity 0 0 0 0 0 0 
Forward/Up 0 0 0 0 0 0 
Down 0 0 0 0 0 0 
 
Strength 1 0 0 0 0 1 
Dexterity 8 0 0 0 0 8 
Forward/Up 4 0 0 0 0 4 
Down 0 0 0 0 0 0 
 
Walking 0 4 0 0 0 0 
Stairs 0 0 0 0 0 0 
Standing 0 0 0 0 0 0 
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Table 5.8 Demand on every task of PR service based on Mrs Smith’s scenario (continued) 
 
Stage Assessment 
Task No. 16 17 18 19 20 21 22 23 24 25 
Task name 
Ask her 
husband 
to help 
drive 
Read the 
instructions for 
travel in 
referral letter 
Walk and 
stop to rest 
after every 
50m of 
walking 
 (in total 
300m 
distance) 
Provide 
invitation 
and 
medication 
to be 
checked 
Fill in 
question-
aires 
Walking 
test 
Obtain 
more info 
about PR 
Request 
to tailor 
the class 
schedule 
Obtain 
the 
tailored 
class 
schedule 
Agree 
and wait 
to 
attend 
 Vision 0 > 12 0 12 10 0 0 0 0 
 Hearing 8 0 0 8 0 8 8 8 8 0 
 
Concentration 4 8 4 8 10 12 8 8 4 0 
Memory 0 0 0 12 12 0 0 0 12 > 
Literacy 0 8 4 0 8 0 0 0 0 0 
Speech Comp. 8 0 0 8 8 8 8 8 8 0 
Speaking 8 0 0 12 8 8 8 8 0 0 
 
Strength 0 0 0 2 2 0 0 0 0 0 
Dexterity 0 6 0 0 0 0 0 0 0 0 
Forward/Up 0 4 0 4 4 0 0 0 0 0 
Down 0 0 0 0 0 0 0 0 0 0 
 
Strength 0 0 0 0 0 0 0 0 0 0 
Dexterity 0 0 0 0 0 0 0 0 0 0 
Forward/Up 0 0 0 0 0 0 0 0 0 0 
Down 0 0 0 0 0 0 0 0 0 0 
 
Walking 0 0 10 0 0 0 0 0 0 0 
Stairs 0 0 0 0 0 0 0 0 0 0 
Standing 0 0 0 0 0 0 0 0 0 0 
Stage PR 
Overall 
demand 
Task No. 26 27 28 29 30 
Task name 
Drive to the same 
place of assessment 
Walk and stop 4-5 
times to rest 
 (in total 300m) 
Find out about the 
transport service 
Request  transport 
service 
Decide to quit 
 
Vision 12 12 8 0 12 > 
 
Hearing 8 0 0 8 8 8 
 
Concentration 12 4 4 4 12 12 
Memory 12 0 4 12 12 > 
Literacy 4 4 0 0 4 > 
Speech Comp. 0 0 0 8 0 8 
Speaking 0 0 0 8 0 12 
 
Strength 8 0 0 0 8 8 
Dexterity 4 0 0 0 4 6 
Forward/Up 6 0 0 0 6 6 
Down 0 0 0 0 0 0 
 
Strength 8 0 0 0 8 8 
Dexterity 4 0 0 0 4 8 
Forward/Up 6 0 0 0 6 6 
Down 0 0 0 0 0 0 
 
Walking 0 10 0 0 10 10 
Stairs 0 0 0 0 0 0 
Standing 0 0 0 0 0 0 
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b) Estimate the excluded number of people 
There were two ways to estimate the exclusion number of people who could not be able to 
access PR: i) using the British population database within the current “Exclusion Calculator” 
to measure exclusion of general people’s (some of them may have COPD) access to PR 
services; ii) screening the capability data of people with COPD from the available British 
population database and estimate the exclusion of people with COPD when they access PR 
services.  
Similar to case study 1, the “Exclusion Calculator” (an Inclusive Design tool) was used to 
estimate the proportion of the British population (Great Britain) that was unable to use PR 
service because of the demands that it places on people’s capability (EDC, 2007). By inputting 
the estimated demands (rated scale) of each task along the COPD care journey, the “Exclusion 
Calculator” can estimate the number of people within the general population excluded from 
accessing PR (in every task and on the whole care journey). It is important to clarify that the 
exclusion number was based on Mrs Smith’s scenario, which referred to the estimated number 
of patients who have capabilities and a care journey similar to Mrs Smith and are likely to be 
excluded.  
Overall, based on the PR service’ demands on patients’ capability, about 15.6% of British 
people who experience a similar scenario to Mrs Smith could be excluded from the PR service 
(Table 5.9). Although the exclusion number from the calculator is based on the general 
population (rather than those with COPD), we can still obtain insights into challenges raised 
by the COPD care journeys from the exclusion levels predicted. For example, the demand on 
the mobility of patients with COPD was the highest among all the capabilities (9.9%), 
especially during the stage of assessment and PR. Also, the calculator may underestimate the 
level of exclusion of some tasks since a loss in capability may not be due to COPD, but it could 
still provide useful insights. For instance, people with arthritis may have a declined capability 
in reach and dexterity, so the exclusion may increase when those people access the PR service.  
Table 5.9 The exclusion of every stage (based on Table 5.5 Mrs Smith’s scenario) 
Stage Diagnosis Review Referral Assessment PR Overall exclusion 
Exclusion (%) 12.6% 12.3% 8.9% 14.8% 15.3% 15.6% 
Vision only (%) 4.1% 4.1% 4.1% 4.1% 4.1% 4.1% 
Hearing only (%) 2.3% 2.3% 0.0% 2.3% 2.3% 2.3% 
Thinking only (%) 4.6% 4.6% 3.0% 5.2% 5.0% 5.3% 
Reach & dex only (%) 5.7% 4.8% 4.8% 3.2% 5.4% 6.1% 
Mobility only (%) 4.7% 4.7% 0.0% 9.9% 9.9% 9.9% 
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Based on the scenario, the detailed exclusion of every task was rated and entered in Table 5.10. 
The highest excluded task in each stage was marked in red. For example, the highest excluded 
task among those in the diagnosis stage was No.8“Read the instructions (inhalers)”, as the font 
size of the inhaler’s instruction was too small to read (smaller than the original newspaper’s 
font which rated 12). In the PR stage, the exclusion number among the activities in task No.30 
“Decide to quit (PR)” was the highest, due to the demand on patients’ capability when driving 
and walking to the class venue (300m is far beyond what a person who needs rest when every 
50m can manage). The last column of each stage shows the overall exclusion in that stage. And 
the data of every task’s exclusion could assist in step 3 in identifying challenges. 
Table 5.10 The exclusion of every task and each stage (based on Table 5.5 Mrs Smith’s scenario) 
 
	
Stage Diagnosis 
Task NO. 1 2 3 4 5 6 7 8 9 Overall exclusion 
Exclusion (%) 8.9% 4.4% 2.7% 4.9% 4.4% 7.7% 7.2% 9.4% 7.0% 12.6% 
Vision only (%) 4.1% 0.0% 0.0% 2.6% 0.0% 4.1% 2.6% 4.1% 2.6% 4.1% 
Hearing only (%) 1.1% 2.3% 1.1% 0.0% 2.3% 0.0% 0.0% 0.0% 0.0% 2.3% 
Thinking only (%) 1.7% 2.7% 1.7% 1.4% 2.7% 0.8% 1.4% 3.6% 3.4% 4.6% 
Reach & dex only (%) 0.0% 0.0% 0.0% 0.0% 0.0% 4.8% 4.8% 4.8% 2.8% 5.7% 
Mobility only (%) 4.7% 0.0% 0.0% 2.4% 0.0% 0.0% 0.0% 0.0% 0.0% 4.7% 
Stage Review Referral 
Task NO. 10 11 12 13 14 Overall exclusion 15 Overall exclusion 
Exclusion (%) 8.9% 8.9% 5.7% 5.7% 7.9% 12.3% 8.9% 8.9% 
Vision only (%) 4.1% 4.1% 0.0% 0.0% 4.1% 4.1% 4.1% 4.1% 
Hearing only (%) 0.0% 1.1% 2.3% 2.3% 2.3% 2.3% 0.0% 0.0% 
Thinking only (%) 3.0% 1.7% 4.3% 4.3% 3.9% 4.6% 3.0% 3.0% 
Reach & dex only (%) 4.8% 0.0% 0.0% 0.0% 0.0% 4.8% 4.8% 4.8% 
Mobility only (%) 0.0% 4.7% 0.0% 0.0% 0.0% 4.7% 0.0% 0.0% 
Stage Assessment 
Task NO. 16 17 18 19 20 21 22 23 24 25 Overall exclusion 
Exclusion (%) 3.9% 7.9% 12.1% 6.7% 8.2% 7.5% 4.9% 4.9% 4.6% 1.6% 14.8% 
Vision only (%) 0.0% 4.1% 4.1% 0.0% 4.1% 2.6% 0.0% 0.0% 0.0% 0.0% 4.1% 
Hearing only (%) 2.3% 0.0% 0.0% 2.3% 0.0% 2.3% 2.3% 2.3% 2.3% 0.0% 2.3% 
Thinking only (%) 2.0% 2.8% 1.4% 4.3% 4.6% 4.6% 3.3% 3.3% 3.0% 1.6% 5.2% 
Reach & dex only (%) 0.0% 3.2% 0.0% 1.6% 1.6% 0.0% 0.0% 0.0% 0.0% 0.0% 3.2% 
Mobility only (%) 0.0% 0.0% 9.9% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 9.9% 
Stage PR 
Task NO. 26 27 28 29 30 Overall exclusion 
Exclusion (%) 11.1% 12.1% 2.4% 4.8% 15.2% 15.3% 
Vision only (%) 4.1% 4.1% 1.1% 0.0% 4.1% 4.1% 
Hearing only (%) 2.3% 0.0% 0.0% 2.3% 2.3% 2.3% 
Thinking only (%) 4.4% 1.4% 1.4% 3.2% 4.4% 5.0% 
Reach & dex only (%) 5.4% 0.0% 0.0% 0.0% 5.4% 5.4% 
Mobility only (%) 0.0% 9.9% 0.0% 0.0% 9.9% 9.9% 
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In terms of the second way of estimating the exclusion, it is necessary to review the available 
population data. As introduced in Chapter 2 (page 37), the original population data (sample 
size n=7618) was taken from the Disability Follow-up to the Family Resources Survey (Grundy 
et al., 1999). The survey was based on the Great British adult population living in private 
households, which was 43.3 million people at the time of the survey. Among these participants, 
126 participants have COPD and 962 participants self-reported that they have a respiratory 
issue, and it is likely that a significant number of these people could benefit from PR. A senior 
respiratory specialist from CUH filtered the data from the whole population data to ensure 
rationality. It was considered meaningful to screen those people’s capability data and measure 
the exclusion of people with COPD as well as those who have a respiratory issue when they 
access the PR service.  
Table 5.11 shows the exclusion of people with COPD based on the DFS population database. 
Overall, about 82.1% of people with COPD were unlikely to access the PR service due to the 
service’s demand on their capabilities. The exclusion caused by mobility demand of the PR 
service on patients was the highest among all the capabilities, accounting for 64.4%, which 
indicated the importance of understanding and considering the mobility demand of people with 
COPD when they access a PR service.  
Table 5.11 The exclusion of people with COPD based on the DFS population database (1997) 
Category Vision Hearing Thinking Reach & Dexterity Mobility Exclusion calculation 
Capability and 
related exclusion 
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People with 
COPD within 
the population 
database in 
1997 
(43309907) 
Excluded 
population 
of people 
with COPD 
Percentage 
excluded 
(people 
with 
COPD) 
Capability demand > 8 12 > > 8 12 8 6 6 0 8 8 6 0 10 0 0    
Overall exclusion  12 8 12 12 12 8 12 8 6 6 0 8 8 6 0 10 0 0 180,786 148,471 82.1% 
Vision only  12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 180,786 30,405 16.8% 
Hearing only  0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 180,786 25,431 14.1% 
Thinking only  0 0 12 12 12 8 12 0 0 0 0 0 0 0 0 0 0 0 180,786 47,562 26.3% 
Reach & dex only 0 0 0 0 0 0 0 8 6 6 0 8 8 6 0 0 0 0 180,786 46,047 25.5% 
Mobility only  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 180,786 116,346 64.4% 	
The exclusion of those people with a respiratory issue when accessing PR was calculated as 
well (Table 5.12). About 65.3% of people with a respiratory problem may be excluded from 
the PR service. Similar to people with COPD, the exclusion made by the demand on patients’ 
mobility was the highest among those people who self-reported a respiratory condition, making 
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up 47.1%. The demand on hearing capability caused relatively lower exclusion compared the 
demand on other capabilities.  
Table 5.12 The exclusion of people with respiratory issue based on the DFS population database (1997) 
Category Vision Hearing Thinking Reach & Dexterity Mobility Exclusion calculation 
Capability and 
related exclusion 
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People with 
respiratory 
issue within 
the population 
database in 
1997 
(43,309,907) 
Excluded 
population 
of people 
with 
respiratory 
issue 
Percentage 
excluded 
(people 
with 
respiratory 
issue) 
Capability demand > 8 12 > > 8 12 8 6 6 0 8 8 6 0 10 0 0    
Overall exclusion 12 8 12 12 12 8 12 8 6 6 0 8 8 6 0 10 0 0 1,439,984 940,616 65.3% 
Vision only  12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,439,984 238,555 16.6% 
Hearing only  0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,439,984 131,207 9.1% 
Thinking only  0 0 12 12 12 8 12 0 0 0 0 0 0 0 0 0 0 0 1,439,984 320,986 22.3% 
Reach & dex only 0 0 0 0 0 0 0 8 6 6 0 8 8 6 0 0 0 0 1,439,984 360,084 25.0% 
Mobility only  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 1,439,984 678,326 47.1% 	
In addition, the exclusion proportion of people with COPD based on the capabilities of the 16 
interviewed patients was calculated (Table 5.13). Among the interviewed patients, about 62.5% 
of people with COPD may be excluded from the PR service. Declined mobility was the main 
factor that prevents people from accessing PR services. Although the exclusion number of 
thinking capability is 0, this does not illustrate that thinking capability does not affect people’s 
access to PR since the number of interviewed patients was small as a result of limited time and 
available resources.  
Table 5.13 The exclusion of people with COPD based on the interviewed patients  
Category Vision Hearing Thinking Reach & Dexterity Mobility Exclusion calculation 
Capability and 
related exclusion 
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COPD based 
on the 
interview 
data 
Excluded 
population of 
people with 
COPD based 
on the 
interviewed 
patients 
Percentage 
excluded 
(people 
with 
COPD) 
Capability demand > 8 12 > > 8 12 8 6 6 0 8 8 6 0 10 0 0    
Overall exclusion  12 8 12 12 12 8 12 8 6 6 0 8 8 6 0 10 0 0 16 10 62.5% 
Vision only  12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16 1 6.3% 
Hearing only  0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16 4 25% 
Thinking only  0 0 12 12 12 8 12 0 0 0 0 0 0 0 0 0 0 0 16 0 0 
Reach & dex only 0 0 0 0 0 0 0 8 6 6 0 8 8 6 0 0 0 0 16 2 12.5% 
Mobility only  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 16 8 50.0% 	
Figure 5.8 presents the exclusion proportion based on the three different groups’ capabilities, 
i.e., Group 1: people with COPD within the British population database; Group 2: people with 
a respiratory issue within the British population database, and Group 3: people with COPD 
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within the 16 interviewed patients. The mobility exclusion was the highest of all the three 
groups, and the overall exclusion number was very high, which suggests the importance of 
considering capability-related needs of patients with COPD to improve their access to care. 
 
Figure 5.8 The exclusion number based on three different groups’ capabilities 
Regarding this calculation, it is important to clarify that the overall demand on Vision, 
Remember, and Literacy was rated “>”, but the scale “12” (marked in red colour in Table 5.11, 
5.12 and 5.13) was used instead of “>” due to the range of application of the available capability 
data within DFS. The DFS data can be used to calculate how many people would be excluded 
by a product/service with a particular set of demands. However, if demands are made by some 
products or services over the level of capability that is measured in the DFS survey, then the 
Exclusion Calculator would not be able to assess the demand (Appendix C9). 
c) Answering the research question (CS2-RQ2) 
The purpose of estimating exclusion was to answer the research question (CS2-RQ2), to what 
extent do people’s capabilities affect their access to community-based PR services? A 
representative user scenario was created to define a representative care journey for patients 
accessing the community-based PR service in Cambridge city. The accessibility of the service 
was evaluated through task analysis and exclusion calculation. Tasks which placed a higher 
demand on patients’ capabilities were identified. These included “read the instructions of 
inhalers (task 8)” in the diagnosis stage, “transport from car park to assessment’s venue (task 
18)” in the assessment stage, and “decide to quit PR (task 30)” in the PR stage.  
It was estimated that at least 15.6% of the British population and 82.1% of people with COPD 
are likely to be excluded from PR services based on Mrs Smith’s scenario. In particular, 
0.00%
10.00%
20.00%
30.00%
40.00%
50.00%
60.00%
70.00%
80.00%
90.00%
Overall exclusion Vision only Hearing only Thinkng only Reach &Dex only Mobility only
Group 1 Group 2 Group 3
CHAPTER 5 Case study 2 
 
 113 
people’s mobility capability has a greater impact in deciding whether they can the access PR 
services. It is necessary to emphasise that this Exclusion Calculator was based on a 
representative patient care journey, not covering all the possibilities; and even on the same care 
journey, different people have different capabilities to respond to the demand. Nevertheless, 
the exclusion could inform of potential challenges caused by the service’s demand on patients’ 
capabilities. Overall, the analysis in step 2 provides evidence that people’s access to PR 
services is potentially limited when the demands lie beyond their capabilities to respond.  
5.2.1.3 Step 3: Identify challenges 
The challenges of accessing PR were identified in two ways: further analysing the interview 
data with HCPs and patients; and consulting the data about PR care journeys’ demands on 
patients and the excluded number of people. Meanwhile, some initial recommendations were 
proposed to address these challenges and improve patients’ access to PR services. Specifically, 
step 3 includes three parts: a) Analysis of interview data, b) Proposing initial recommendations, 
and c) Answering research questions (CS2-RQ3). The detailed process is outlined below:  
a) Analysis of interview data 
The analysis of interview data included two parts: method and tools for data analysis and 
output of data analysis. 
Method and tools for data analysis 
Framework analysis (Smith and Firth, 2011), which enables themes to be developed both 
inductively from the experiences and views of participants and deductively from existing 
literature (tools and theories of Inclusive Design and service design), was used to structure the 
data analysis of interview transcripts. Table 5.14 describes the stages and process of the 
framework analysis.  
Table 5.14 Overview of the framework analysis (adapted from Ritchie and Lewis, 2003) 
Stages      Data management      Descriptive accounts     Explanatory accounts 
Pr
oc
es
s 
- Becoming familiar with the raw 
data  
- Identifying initial codes/ 
categories/themes  
- Developing coding matrix   
- Assigning data to the coding 
matrix 
- Summarising and synthesising 
the range and diversity of 
coded data by refining initial 
codes/categories/themes  
- Distilling more abstract 
concepts and themes 
 
- Developing associations/ 
patterns within concepts and 
themes  
- Interpreting and explaining the 
concepts and themes  
- Seeking wider applications  
 
 
 
In the data management stage, firstly, all the raw data was familiar and managed in NVivo 12, 
and then initial codes and categories were created based on the research questions and five 
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participants’ transcripts (Table 5.15). The initial codes and their definitions were checked by a 
senior researcher of EDC and a researcher of CUH to make sure they minimised bias and were 
understandable.  
Table 5.15 The initial themes and codes (v1.0) for analysing interview data 
Initial categories Initial Codes (called nodes in NVivo) 
Capability Vision, Hearing, Thinking, Reach& Stretch, Dexterity, Mobility,  Activities of Daily Living (ADL), Instrumental Activities of Daily Living (IADLs) 
Main stage of  
care pathway(journey) COPD Diagnosis, Annual Review, PR referral, Assessment for PR, PR Programme 
Care related  
Care Journey, Care pathway, Healthcare professionals (HCPs), Decision-making (HCP), 
Decision-making (patients), Challenges of HCPs, Challenges of patients, HCPs' perceptions 
about PR, Patients' perceptions about PR, Patients' needs (HCPs), Patients' experience 
Clinical Symptoms, Tests of health, Medication, Mental (ill) Health, Self-care, Smoking, Outcome 
Personal characteristics Motivation, Sociability, Expectation, Confidence, Emotion, Multi-morbidity(conditions), Patients' information (health and care record) 
Barriers Time and timing, Location, Transport, Safety, Information channel 
Support Networks Apps, Personal support network, Organisation support network 	
Subsequently, three service design tools, i.e., user journey’s map, service blueprint, and 
experience map, were drawn on to help to refine the codes’ list and develop the coding matrix.  
User journey maps view the individual as a user (customer) of the service/product, which tell 
the story of the user’s experience within a specific journey. It should identify the key 
interactions (activities) of the user with products/services, and this information could be used 
to improve the journey and remove barriers. A template of the user journey map is presented 
in Figure 5.8. The user journey maps may vary depending on the specific context for which 
they are used; they tend to follow a general model that includes zones for the lens, the mapped 
experience and the insights learned throughout the process. See Figure 5.9 below for the 
explanation.  
Zone A: The lens provides constraints for the map by assigning (1) a persona (“who”) and (2) 
the scenario to be examined (“what”). 
Zone B: The heart of the map is the experience, usually aligned across (3) phases of the journey, 
(4) actions, (5) thoughts, and (6) emotional experience of the user throughout the journey. Zone 
C: The output should vary based on the goal that the map supports, but it could describe the 
insights and pain points discovered, and the (7) opportunities to focus on going forward, as 
well as (8) internal ownership (Nielsen Norman Group, 2016). 
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Figure 5.9 Deconstruction of a user journey map (Nielsen Norman Group, 2016) 
Combining the third research question (i.e., How can we use the principle of Inclusive Design 
to improve people’s access along their PR journeys), the elements of the user journey map 
specified and focused on the capabilities-related experiences and insights. Figure 5.10 shows 
an example of an Inclusive approach to a user journey map, which was based on Mrs Smith’ 
care journey. 
 
Figure 5.10 Mrs Smith’s care journey map (Stage: Diagnosis) 
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It is worth pointing out that the user journey map can also be used to analyse a part of a patient’s 
care journey, to understand the capability-related experience and challenges of a single 
activity/task of the patient within a specific scenario. Figure 5.11 presents an example to 
analyse an activity related to patients’ transport to the GP surgery. Most of the participants 
chose to go to GP surgery by car instead of walking due to their limited mobility, which could 
reflect the condition’s effect on patients’ mobility, although the data was based on a small 
number. This example indicates the importance of increasing the utilisation of the PR service 
and considers the service’s demand on capability, especially the mobility of patients.  
 
Figure 5.11 An example to analyse single activity by user journey map 
Therefore, the principle of Inclusive Design merged into the user journey map which focuses 
on capabilities-related experiences and insights could be used as a coding matrix to manage 
and analyse the interview transcripts. A coding matrix used for understanding patients’ 
challenges, especially capability-related challenges, is summarised in Table 5.16 based on the 
user journey map’s elements. The last column of the table shows that the interview transcripts 
could be labelled by codes and used for analysis.  
Table 5.16 A coding matrix for understanding patients’ personal challenges 
Category Codes based on user journey map’s elements Interview transcripts 
Patients’ profile Female/male, age, job, multi-morbidity(conditions) 
Female, 65, retired officer, COPD 
& arthritis 
Patients’ stages Diagnosis; Review, Referral, Assessment, PR Diagnosis 
Patients’ activities/tasks  
of their care journey 
Make an appointment, transport, consult HCPs, checked by 
HCPs, receive treatment, make decisions, request for help 
(summarised from Table 5.4) 
Transport by car 
Patients’ experience 
along care journey 
Patients’ emotion, 
Patients’ challenges (capability related), 
Patients’ challenges (Non-capability related) 
… 
Recommendation Patient’s expectation Patients’ needs (from HCPs) … 
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In comparison to a user journey map, which focus on users, service blueprints focus more on 
employees (i.e., HCPs in this context). They are diagrams that visualise organisational 
processes in order to optimise how a business delivers a user experience. Generally, every 
service blueprint comprises some key elements. A template of service blueprint is shown in 
Figure 5.12. Physical evidence means anything that a user (customer) can see, hear, smell or 
touch, such as a front desk and waiting room, which is closely linked with the capability 
elements of Inclusive Design. User actions means to how the user interacts with a service, e.g., 
signs in and waits. Onstage (frontstage) actions refer to actions that occur directly in view of 
the user, e.g., welcome; and backstage actions refer to steps and activities that occur behind 
the scenes to support onstage happenings, e.g., triage patient. Processes mean the internal steps, 
and interactions that support the employees in delivering the service, e.g., triage patient into 
Dr Dan’s cart.  
 
Figure 5.12 A template for service blueprint (adapted from Hegeman et al., 2007) 
It is important to clarify that a service blueprint corresponds to a specific user journey and 
goals associated with that journey. As the journey varies in scope, there might be multiple 
service blueprints within different scenarios. In this case study, the service blueprints were 
mainly used to understand the interaction between HCPs and patients, i.e., the consultation 
process including care plan, in particular the service’s demand on patients’ capabilities within 
different scenarios. Figure 5.13 shows an example of using the service blueprint to analyse the 
scenario, i.e., the practice nurse selling the PR service to people with COPD. The nurses’ 
knowledge about PR may affect the way in which they introduce PR to patients and patients’ 
perceptions about PR (thinking capability). The internal interaction could be better analysed 
CHAPTER 5 Case study 2 
 
 118 
by utilising the service blueprint and thus understand HCPs’ challenges/needs as well as the 
potential demands on patient’s capabilities. 
 
Figure 5.13 An example of using the service blueprint to analyse a scenario 
Therefore, with a reference to the service blueprint’s elements, another coding matrix for 
understanding the challenges of HCPs and predicting patients’ needs was created (Table 5.17).  
Table 5.17 A coding matrix for understanding challenges of HCPs and the care system 
Category Codes based on service blueprint’s element Interview transcripts 
Stage Diagnosis, Review, Referral, Assessment, PR Diagnosis 
HCPs’ profile Role/position GP 
Patients’ activities/tasks 
of their care journey 
Make an appointment, transport, consult HCPs, checked by 
HCPs, receive treatment, make decisions, request for help 
(summarised from Table 5.4) 
… 
HCPs’ activities/tasks of 
their care pathway) 
Have an appointment, undertake consultation, refer patients, 
check patients’ health, educate patients, offer treatment, 
discuss care plan, make clinical decision, selling PR, do 
assessment, inform patients (summarised from Table 5.1) 
… 
HCPs’ experience 
along care pathway 
HCPs’ experience/stories, 
HCPs’ emotion, 
HCPs’ challenges  
… 
Support network APPs; organisations’ support network … 
 
With regard to the experience map, it looks at a broader context of human behaviour, which 
generalises the concept of user (customer)-journey maps across user types and products. An 
experience map is a visualisation of an entire end-to-end experience that a “generic” person 
goes through in order to accomplish a goal. It is not tied to a specific business or product, which 
is used for making generalisations about user experience (as opposed to a customer journey 
map, which is more specific). Normally, the experience map can be split into 4 swim lanes: 
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phases, actions, thoughts, and mindsets/emotions, but the category could be changed flexibly 
according to the targets (Nielsen Norman Group, 2016). An example of the experience map for 
pregnancy is described in Figure 5.14.  
 
Figure 5.14 An example of experience map (Nielsen Norman Group, 2016) 
In this study, the experience map was used to develop an ideal and inclusive process for users 
to experience when they access PR services. The coding matrix based on the experience map 
could help identify and manage codes such as key activities of patients and patient’s 
expectations (see Table 5.18), although some codes may overlap with other coding matrices.  
Table 5.18 A coding matrix for identifying codes that describe an ideal user experience 
Category Codes based on experience map’s element Interview transcripts 
Stage Diagnosis, Review, Referral, Assessment, PR Diagnosis 
Ideal care 
journey 
Actions: 
Patients’ expectation “What’s COPD? I have never heard it” 
Patients’ needs (from HCPs) … 
key activities of patients … 
Thoughts: make a decision  … 
Mindset/emotion … 	
Figure 5.15 shows a skeleton to illustrate the difference between these three tools. The arrows 
at the top show the phases of interaction. The top half represents a description of the 
individual’s experience, touchpoints are in the middle, and the bottom represents the service 
an organization provides (Kalbach, 2016). A touch point refers to any point at which users 
interact with the organisation that provides products or services. Generally, customer journey 
maps focus on an individual’s personal experiences; service blueprints focus on the backstage 
processes, the employees’ sides; and experience maps focus on the broad user’s experience. 
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Figure 5.15 Differences among user journey map, service blueprint, and experience map 
Combining the above three coding matrices, and the initial codes as well as categories, all the 
interview transcripts were coded in NVivo 12. Then in the descriptive accounts stage of 
framework analysis, the coded data were summarised and synthesised by refining the initial 
codes/categories, for example, the new code after PR was added, and the category barriers were 
merged into the code patients’ challenges (Non-capability related) (Table 5.19). The 
definitions of the final version codes can be found in Appendix C16. The two previous 
researchers were also involved in reviewing the refining process: three random selected 
transcripts of HCPs and three transcripts of patients were coded by a second researcher to 
reduce bias and ensure the coding was reasonable. The process to distil more abstract concepts 
and the stage explanatory accounts were introduced in the output of the data analysis.  
Table 5.19 The final version of category and codes of analysing interview data 
Category Codes(nodes) 
Stage COPD Diagnosis, Annual Review, PR referral, Assessment for PR, PR Programme, After PR 
Profile Patients’ profile, HCPs’ profile 
Patients’ activities/tasks 
of their care journey 
Make an appointment, transport, consult HCPs, checked by HCPs, receive treatment, make 
decisions, request help (summarised from Table 5.4) 
Patients’ experience  
along care journey 
Patients’ emotions, 
Patients’ challenges (capability related), Patients’ challenges (Non-capability related) 
HCPs’ activities/tasks of 
their care pathway 
Have an appointment, undertake consultation, refer patients, check patients’ health, educate 
patients, offer treatment, discuss care plan, make clinical decision, sell PR, do assessment, 
inform patients (summarised from Table 5.1) 
HCPs’ experience 
along care pathway HCPs’ emotion, HCPs’ challenges  
Care related 
HCPs’ perceptions about PR, Patients’ perceptions about PR, Patients’ knowledge about COPD 
care, HCPs’ knowledge about COPD care, Patients’ education, HCPs & patients’ relationship, 
Communication between HCPs, Communication between HCPs and patients, Factors affect 
uptake and attendance 
Recommendation Patient’s expectation, Patients’ needs (from HCPs) 
Support Networks Apps, Personal support network, Organisation support network, Information channel 
Others Motivation, Sociability, Confidence 
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Output of data analysis 
Regarding the process of distilling more abstract concepts, there were four categories that 
related to identifying challenges and recommendations for patients accessing a PR service: the 
challenges of Patients (see Table 5.20), the challenges of HCPs (see Table 5.21), patients’ 
expectations and patients’ needs from HCP’s perspectives (see Table 5.22). Specifically, the 
main challenges for patients accessing PR services were divided into non-capability-related 
challenges and capability-related challenges (Table 5.20). It is worth noting that some non-
capability-related challenges may also influence patients’ capability and thus affect their access 
to PR. For example, the patients may feel anxious and depressed if they ‘have never heard the 
term COPD,’ and thus they may not be able to concentrate (a part of thinking capability) on 
expressing their needs clearly (speaking, a part of thinking capability) and looking for help. 
Table 5.20 The main challenges for patients accessing PR services 
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1. Mobility 
  Challenges 
i. Cannot get to the GP practice because of breathlessness 
ii. Cannot get to the assessment /PR class venue 
iii. Have difficulty in shuttle (walking)tests for assessment  
iv. Limited mobility in winter and bad weather (rain) 
v. Have difficulty in climbing stairs/ hills  
vi. Cannot walk long and need rest 
Interpretation 
i-ii: It is likely to be difficult for patients with COPD to  
      use transport to healthcare services. 
 
iii-v: Most people with COPD have limited mobility, in  
        particular in bad weather/seasons and on certain   
roads, which affects their daily activities.   
2. Other Capability (Vision, Hearing, Thinking, Reach&Dexterity) 
  Challenges 
i. The font size on inhaler’s instruction is too small to read 
ii. Vision declined due to COPD  
iii. Some medication for COPD has side effects for vision  
iv. Have hearing problems and need to wear a hearing aid  
v. Language barriers  
vi. Other conditions such as arthritis and bad hips affect 
attending PR class 
Interpretation 
i: The medication’s instruction needs to be well-designed  
   to ensure patients with COPD can read it. 
ii-iii: The vision of patients with COPD may be affected by  
         COPD medication. 
iv: Although hearing capability may not be affected by  
     COPD, it somehow affects people’s access to PR such as  
     make a call or listen to the education session. 
v: Some patients need interpreters’ help to access care. 
vii: Patients’ access PR may be affected by other  
     conditions. 
No
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3. Perception about COPD 
Challenges 
i. Have never heard the term COPD  
ii. Cannot accept the fact they have COPD 
Interpretation 
i-ii: People not familiar with COPD may feel fear and not  
      accept that they have COPD, and this may affect their  
      thinking capability and mental health. 
4. Care-related 
Challenges 
i. Cannot access proper information in each stage 
ii. GP/nurse just helps with one thing at a time 
iii. The challenge of doing spirometry test  
iv. Have no maintenance  
v. Have difficulty in quitting smoking 
vi. Cannot commit to the PR class twice a week 
vii. Long waiting time to get referred  
viii. Long waiting time to start PR class 
Interpretation 
i: Access to proper information is the key for people to   
   self-manage their condition. 
ii-iv: The challenges originate from limited consultation 
         time and health tests. 
v: Some patients need support to quit smoking. 
vi: Some patients may need the class tailored for them. 
vii-viii: Patients should be offered other alternative   
             support during the waiting time. 
5. Others 
Challenges 
i. Nobody to speak to  
ii. Dependence on families/friends for transport 
iii. Limited financial resources (cannot afford a scooter to 
commute) 
Interpretation 
i: Patients need someone to talk to especially at the 
    moment they are newly diagnosed. 
ii: Patients may rely on carer’s help, which means     
their attendance is also affected by the carer’s schedule. 
iii:  Some patients may need financial support. 
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The main challenges for HCPs to engage patients with PR were summarised into three 
categories: information, communication with patients, HCPs’ professional knowledge (Table 
5.21). Some challenges of HCPs may also help identify patients’ potential needs, for example, 
the fact that patients would like to have face-to-face communication and be better understood 
by HCPs could be discerned by HCPs’ challenge regarding communication with patients 
(category 2). Overall, the potential needs of patients discerned from the interpretation of 
patients and HCPs’ challenges were about transport service, better guidance of using inhalers, 
proper information and support in different stage, tailored PR programme, and reassurance. 
Table 5.21 The main challenges for HCPs to engage patients access PR 
1. Information  
Challenges 
i. Delay referring patients due to lack of patients’ contact information 
ii. No leaflets available to offer to patients 
iii. No up-to-date information for patients 
iv. No up-to-date information about referral, e.g., referral form 
Interpretation 
i-iv: The efficiency of HCPs in obtaining information including 
patients’ information and treatment information affects 
how well they engage patients in attending PR. 
2. Communication with patients 
    Challenges 
i. Referrals are not done face-to-face by physios (some situations) 
ii. No enough time to understand where patients are 
Interpretation 
i-ii: Face-to-face communication is vital to persuade patients 
to take up and attend PR. 
3. HCPs’ professional knowledge  
Challenges 
i. Wrong diagnosis between asthma and COPD 
ii. The skills for selling PR 
Interpretation 
i: HCPs’ knowledge about distinguishing similar conditions.  
ii: The skills of HCPs to encourage patients to attend PR. 
4. Others  
Challenges 
i. Long waiting list causes patients to lose their initiative to attend PR 
ii.  Patients influence others’ attendance 
Interpretation 
i: It is challenging to keep patients motivated to attend PR. 
ii: Patients’ attendance is affected by other participants. 	
Table 5.22 summarises the patients’ expectations, and their needs from HCPs’ perspectives 
based on the interview data. The key themes of patients’ needs were around information, 
flexible PR programme, timely referral, reassurance and transport services.  
Table 5.22 Patients’ expectations and patient’s needs from HCP’s perspectives 
Patients’ expectation Interpretation 
i. Have more Information about treatment  
ii. Offer other formats of PR programme such as TV program  
iii. See my GP not other GPs who do not know me 
iv. Have PR referral earlier 
v. Have someone to talk with about their conditions 
i: Patients are looking for proper information at each stage. 
ii: Other flexible formats of the PR programme should be   
    available for some patients. 
iii: Patients are looking for someone who knows them to offer  
     treatment. 
iv: The earlier eligible patients attend PR, the better they can    
     self-manage their condition. 
v: Patients are looking for understanding and support from HCPs,  
    families and friends. 
Patients’ needs from HCP’s perspectives Interpretation 
i. Reassurance and understanding when informed of their 
diagnosis 
ii. Attentation to psychological heath 
iii. Tailored PR service if possible to meet patients’ needs 
iv. Transport help 
v. Referral at early stage 
i-ii: Patients looking for reassurance especially when they are  
       newly diagnosed. 
iii: Patients’ uptake and attendance are likely to improve if the  
     class can be tailored.  
iv: Some patients need transport support. 
v: It is essential to refer eligible patients at anthe  early stage. 
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b) Proposing initial recommendations 
In the explanatory accounts stage of framework analysis, three themes were suggested to 
increase patients’ access to PR (Figure 5.16) through integrating the summarised patients’ 
needs and demand as well as exclusion data (step 2, page 101-104):  
i) Reassurance: patients should be offered an overall picture of the COPD care journey and 
engage in decision-making, thus giving them a sense of controlling their conditions; 
ii) Information: proper information and reminders should be provided to patients at each stage; 
iii) Support: flexible and timely treatment options should be offered to patients, e.g., other 
formats such as videos could be available for patients who are not able to get to the class 
(transport).  
 
Figure 5.16 Patients’ needs to better access PR 
As a result, the initial recommendations, which aim to address patients’ challenges and meet 
their needs when accessing PR were proposed, to provide patients with reassurance, 
information and support in different stage of their COPD care journey (Table 5.23). 
Table 5.23 Initial recommendations for improving patients access to PR services 
Stage Recommendations 
COPD 
Diagnosis 
1. Reassure patients by offering them proper information to understand COPD conditions. (thinking) 
2. Offer multiple treatment options to patients to make them feel supported, in particular, advertising PR to 
patients. 
Regular 
review 
1. Remind patients to have their regular reviews for COPD. (thinking) 
2. Provide patients with information and support after review if needed.  
Referral to 
PR 
1. Offer patients PR and provide contact information to patients for them to self-check. (thinking) 
2. Send invitation for PR to patients in a timely manner. 
Assessment 
to PR 
1. Provide patients with clear navigation instructions to get to the assessment venue. (vision) 
2. Remind patients to bring documents especial medication list when coming for assessment. (thinking) 
3. Sell PR to patients and try to meet patients’ needs. 
PR 
1. Providing patients with transportation if they have difficulty in getting to PR. (mobility) 
2. Tailor the PR class to patients if needed. (Reach & Dexterity, mobility) 
3. Pay attention to patients who have a hearing impairment or declined thinking. (hearing) 
4. Encourage patients to do exercises at home. 
5. Offer support if patients need it. 
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c) Answering research questions (CS2-RQ3) 
The purpose of this step was to answer the research question: How can we use the principle of 
Inclusive Design to improve people’s access along their PR journey (CS2-RQ3)? The principle 
of Inclusive Design in this context ensured the capability demands made on patients when they 
access PR service do not exceed their capabilities to respond, which could be interpreted as 
identifying patients’ capability-related challenges and trying to minimise these challenges so 
as to improve people’s access to PR services.  
In this case study, patients’ capability-related challenges were identified in two ways. Firstly, 
the key elements of service design tools were drawn on (i.e., customer journey map, service 
blueprint and experience map) and merged with the capability-related elements of Inclusive 
Design to gather insight into the capability-related experiences of patients from both patients’ 
and HCPs’ perspectives. Secondly, similar to case study 1, the PR service’s demands on 
patients’ capability were revealed by task analysis and the Inclusive Design tool, Exclusion 
Calculator. The tasks that placed a higher demand on patients indicated the potential capability-
related challenges and needs of patients. In addition, the exclusion number could give a clue 
about the service’s exclusion rate and raise the level of awareness of service providers to 
improve the service.  
To sum up, there are two ways to apply Inclusive Design to improve people’s accessing PR 
services: i) the focus of Inclusive Design could merge with service design tools to understand 
patients’ capability-related experiences and challenges; ii) the Inclusive Design tools could 
measure capability demand on patients’ capabilities along their care journey and the service 
exclusion.  
5.2.1.4 Step 4: Propose recommendations 
Step 4 contains three parts: a) Propose recommendations: the initial recommendations were 
integrated into a COPD care reminder (called Your COPD Care Reminder), which aimed to 
help patients understand their needs and manage their COPD care; b) Refine recommendations: 
“Your COPD Care Reminder” (Appendix C20) was refined with focus groups with patients 
and a survey with HCPs; c) Answering research questions (CS2-RQ4), i.e., Is Inclusive Design 
useful to improve the healthcare experience of people with COPD in the community? . The 
details were shown below:  
a) Propose recommendations 
The initial recommendations were integrated into the “Your COPD Care Reminder” that helps 
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patients self-manage their conditions (see an example in Figure 5.17). Specifically, it contains 
7 cards, 5 scenarios and a set of questions that encourages patients to consider their potential 
needs along their COPD care journey, in particular, those needs that were caused by their 
reduced capabilities when trying to access PR. Figure 5.17 shows the card in the PR programme 
scenario, where some key issues relating to patients’ capabilities were asked to inspire patients 
to self-check their situations.  
 
Figure 5.17 The PR programme scenario of the COPD care reminder 
b) Refine recommendations  
Refining recommendations contained three parts: Design, Comments and responses for 
refinement. 
Design 
Focus groups with patients and a face-to-face survey with HCPs were used to refine the “Your 
COPD Care Reminder”. Specifically, a focus group schedule with patients was developed and 
piloted with two volunteers to ensure questions were neutral and useful to improve “Your 
COPD Care Reminder”, and the time for the focus group was sufficient. Specifically, the focus 
group schedule (see Appendix C18 ) was designed in three parts:  
i) Introduction was mainly to greet the participants, sign the consent form and share the ground 
rules of the focus group;  
ii) Body was aimed to check the recommendations in the COPD care reminder.  
iii) Closing expressed gratitude and checked whether participants had any questions.  
The survey with HCPs was designed to be completed within 10 minutes. The questions were 
mainly to check the rationale of the recommendations and gather HCPs’ comments to improve 
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the COPD care reminder (see Appendix C19).  
In total, three focus groups with patients and a survey with HCPs were conducted:  
i) Two focus groups were conducted with patients from Breathe Easy Cambridge Support 
Group to obtain the patients’ views of the proposed COPD care reminder on 19th September 
and 17th October 2017 respectively.  
ii) A further face-to-face survey with HCPs (including PR provider managers and 
physiotherapists) was conducted to obtain the views of HCPs on the proposed COPD care 
reminder in the meeting room of CUH on 11th January 2018.  
iii) After the COPD care reminder was refined based on the comments of the two focus groups 
and survey, one more focus group with patients from the Breathe Easy Cambridge Support 
Group was organised to further check the refinements on 18th May 2018. 
The focus group invitations package was given to the patients one month before the discussion. 
It contained a lay research summary (see Appendix C5) and a patients’ participant information 
sheet for the focus group (see Appendix C17). Participants were also given enough time to read 
the invitation package again and sign the consent form (Appendix C15) before the discussion. 
The survey with HCPs was disseminated after the East of England PR meeting in CUH. The 
participants filled the survey anonymously. 
Comments and responses for refinements 
The comments collected from the focus groups and survey were summarised, and revisions 
were made accordingly. The details are presented below:  
i) Four patients participated in the first focus group and five patients in the second, and all of 
them gave very helpful comments to improve the COPD reminder.  
For example, the initial COPD care reminder (V0.1) only had five scenarios which were based 
on the five main stages of the COPD primary care pathway. However, during the first focus 
group meeting, patients raised questions about after PR, “what happens next? What is the future? 
I have gone through all the five stages of COPD.” As a consequence, another scenario, i.e., 6. 
Next has been added to provide patients with more information and support since proper access 
information can reassure patients, which may influence patients’ concentration. The main 
comments and corresponding responses are outlined in Table 5.24.  
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Table 5.24 Comments from patients and corresponding responses 
No Comments Response 
1 
“2 years after PR, what things we can do after PR?” 
“what happens next? What is the future? I have gone 
through all the five stages of COPD”. 
A scenario, i.e., 6. Next has been added to provide 
patients with more information and support. 
(Thinking- concentration) 
2 In the 2. Referral to PR scenario, more statement can add to encourage patients to attend PR. 
A statement “Results show that this is always beneficial, 
and you should accept the offer” was added.  
3 
In the 3. Assessment for PR scenario, I had forgotten to 
bring my medication when I went to the assessment.   
A question that reminds patients to bring medication was 
added “Have I brought a list of my medication?” 
(Thinking- memory) 
4 
In 4. PR programme, the question, “How far can I walk? 
Do I need transport support?” needs to be rephrased as 
people may not know how far they can walk. 
The question has been rephrased to “Considering how far 
I can walk, do I need transport to get to the course?” 
5 
In 5. Regular review, a statement that can remind people 
to record their review data would be helpful.  
A statement “Record date here” was added after the 
question “Do I know when my regular reviews for my 
COPD are due?”. (Thinking- memory) 
6 
“It would be good for the GP or nurse to give you 
something to read, you have a backup to know what to 
do. 
GP practices will be one of the main dissemination venues 
for the COPD care reminder.  
7 
It would be good if we could click the box to mark that 
we have checked that question.  
A statement “Please tick the box if your answer to the 
question is YES” was added at the beginning of every 
scenario.  
8 
It would be helpful to patients who are newly diagnosed 
with COPD, and for me, who was diagnosed five years 
ago, to remind me of some activities. 
The purpose of this COPD care reminder is to help patients 
especially newly-diagnosed patients to self-manage their 
condition and avoid exacerbation to hospital.   
9 The space for filling out some questions does not seem enough and may use the next page.  
A statement “Add comments here, continue overleaf if 
necessary” was added. 
 
ii) 10 HCPs participated the survey and all of them thought the reminder was easy to understand, 
and most of them (8/10) agreed that it is good to use patients’ care journey to remind them 
manage their care. The critical feedbacks were around the contents(elements) that should be 
included in the reminder and the effectiveness of using the “Your COPD Care Reminder”. For 
example, one HCP mentioned, “a reminder that ongoing exercise after PR is essential”, which 
is a very useful comment and has been added in the 4. PR programme. The detailed comments 
and related responses were summarised in Table 5.25. 
 Table 5.25 Comments from HCPs and related responses 
Participants Comments Response 
H2 A reminder/prompt that ongoing exercise is 
essential. 
 A statement has been added in 4. PR programme 
“make a note of the exercises from sessions so that 
I can continue them at home.” (Thinking- memory) 
H3 Carers’ responsibilities  Not applicable with only focus on patients. 
H4 More information on exacerbations (rescue pack) 
and who to contact and what to do  
Patients are recommended to request the 
information about rescue pack in 1. COPD diagnosis 
and more contact information in 2. Referral to PR. 
H7 Use with BLF passport during the discharge The dissemination process will cooperate with BLF. 
H8 - Smoking cessation should be emphasised  
- More information about BLF 
- A reminder about considering smoking’s side 
effect has been mentioned in 1. COPD diagnosis 
- The website link of BLF is provided in 6. Next? 
H9 Perhaps other avenues to access information to 
promote self-management, not just relying on the 
GP 
The COPD reminder will be in electronic and paper 
format and disseminated through as many channels 
as possible. 
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iii) The refined “Your COPD Care Reminder” was further checked through a focus group with 
eight patients in the Breathe Easy Cambridge Support Group. It received positive feedback 
from patients who thought it was a convenient and portable tool for them to know their situation 
and manage their COPD. In particular, a patient who was newly diagnosed with COPD and 
had not been referred to PR spoke highly of the reminder. Meanwhile, some useful comments 
were collected, for example, introducing the Breathe Easy Support Group to patients in 
scenario 6. Next to help patients find groups and support.  
Overall, an approach that considered patients’ capability needs in different care scenarios was 
developed, which contained a general map and key points of patients’ COPD care journey. The 
reminder could also be used as an interactive tool to help HCPs better understand patients’ 
needs, especially to understand patients’ capability-related needs for accessing PR and self-
managing their COPD conditions. Besides the contents of the “Your COPD care reminder”, 
the principle of Inclusive Design was applied in deciding the printing size of the COPD care 
reminder, i.e., three printing sizes, A4, A5, A6 were evaluated by patients to ensure the size 
was inclusive. The A5 size was selected as the primary dissemination size, and A4 size was 
also available for someone who preferred a larger size. All the versions of the “Your COPD 
care reminder” can be seen in Appendix 25. 
c) Answering research questions (CS2-RQ4) 
The purpose of proposing recommendations to meet patients’ expectations and needs was to 
gather more evidence to answer the research question, Is Inclusive Design useful to improve 
the healthcare experience of people with COPD in the community (CS2-RQ4)?  
There are mainly four aspects to show that Inclusive Design is useful to improve the healthcare 
experience of people with COPD (accessing PR service in this context) in the community:   
i) The Inclusive Design approach requires an understanding of patients’ tasks when they access 
PR services, in particular, the tasks that place demands on patients’ capabilities, which is the 
basis upon which to improve patients’ experience in accessing the care (see step 1 for details). 
ii) Inclusive Design could help identify patients’ challenges in accessing PR services along 
their care journeys by estimating the demand and calculating the service’s exclusion. In most 
cases, the challenges of patients could reflect their potential needs, which are the main factors 
affecting patients’ healthcare experiences (see step 2 for details).  
iii) The principle of Inclusive Design could be merged into some tools of service design to 
gather insights into patients’ capability-related experiences. Generally, the ultimate goal of 
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service design tools (i.e., user journey map and service blueprint) is to understand users’ 
experience and improve the service to achieve “business success”, which matches the target of 
Inclusive Design's application in the business area. However, currently, the service design tools 
are not focused on patients’ capability-related experience specifically. Therefore, the principle 
of Inclusive Design combined with the elements of service design tools could be useful in 
understanding and improving patients’ capability-related experience (see step 3 for details). 
iv) Inclusive Design is helpful to develop an ideal experience map for patients to self-manage 
their COPD and access PR services. The “Your COPD Care Reminder” describes an 
experience map for patients to better access PR services. The capability-related needs of 
patients were considered in proposing the COPD care reminder so as to create an inclusive 
experience for them. The positive feedback validated the significance of this COPD care 
reminder (see step 4 for details). 
Overall, the answer to the research question (CS2-RQ4) is that Inclusive Design is useful to 
improve the healthcare experience of people with COPD in the community. 
After introducing the study procedures above (Section 5.2.1), it is necessary to present 
sampling and recruitment, study setting, patient and public involvement, research bias, and 
ethics and dissemination, which were essential to carry out this case study. The details are 
provided in the following sections from 5.2.2 to 5.2.6.  
5.2.2 Sampling and recruitment 
Well-planned sampling and recruitment were important to carry out the research with limited 
time and resources. The sampling sites, eligibility criteria, size of the sample, sampling 
technique, sample identification are considered and described below:  
Sampling sites 
Sampling was carried out in a single region, the East of England in the UK, that covered both 
urban and rural areas. The sites available to the researchers were limited; however, sites in both 
urban and rural settings were included to encourage a broad selection of professionals and 
patients to enrol in the study.   
Eligibility Criteria 
i) HCPs who can refer to PR programmes from their primary care annual review, 
physiotherapists who provide PR, PR service managers, and the CCG strategy managers in  
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Cambridgeshire and Peterborough. 
ii) People resident in the East of England, aged 18 or over, with a diagnosis of COPD, free 
from exacerbation or hospitalisation within the preceding four weeks, eligible for PR as defined 
by the guideline recommendations and able to read/write in English. 
Size of the sample 
Warren (2002) suggested that the minimum number of interviews needs to be between twenty 
and thirty for an interview-based qualitative study to be published. Mason reported that the 
interview number range was 1 to 95 (with a mean of 31 and a median of 28) for interview-
based qualitative studies in doctoral theses (Mason, 2010). Adler also advised the best number 
of people for qualitative research is between a dozen and 60, with 30 being the mean (Baker 
and Edwards, 2012). The size of the sample in this study was consistent with these 
recommendations and the details are shown in Table 5.26. The size of the sub-groups was 
adjusted as necessary to reach data saturation to ensure the validity of the results.  
Table 5.26 The size of sample 
Category Healthcare professionals (HCPs) Patients with COPD Total 
(Step 1:  
Mapping pathway) 
Semi-structured 
interview 
6 HCPs (including GPs, practice nurses, or 
physiotherapists), 1-2 service managers,  
and 1-2 commissioners.  
(face-to-face or by telephone) 
11-17 patients with COPD including 
those accepted a PR offer, declined a 
PR offer, and never referred.  
(face-to-face or by telephone) 
8-10 HCPs 
11-17 patients 
(Step 4: Propose 
recommendations) 
Refinement  
Face-to-face survey with about 10-15 HCPs 
(physiotherapists and service managers  
4-8 patients × 2-3 groups who attend 
the Breathe Easy Support group 
10-15 HCPs 
8-24 patients 	
Sampling technique 
Data saturation refers to a process of data collection whereby no substantial new insights are 
generated. This sampling strategy was used to gather data in Cambridgeshire and Peterborough. 
Sampling was informed by the interview results to represent a range of care pathways/journeys 
and their experiences along the care pathways/journeys. A stakeholder map was used to help 
identify a representative sample and gather adequate data. The detailed plan is shown in Tables 
5.27 and 5.28 (where n refers to the number of people): 
Table 5.27 Recruitment plan for healthcare professionals 
Healthcare professionals’ role Understanding of PR pathway 
GPs/ Practice nurses (n=6) Familiar with the process of diagnosis, annual review, and referral 
Physiotherapists (n=4-6) Familiar with the process of referral, assessment for PR, PR programme, and annual review 
PR service manager (n=1-2) Familiar with the whole PR pathway process and having connections with other professionals 
Commissioners & manager (n=1-2) Familiar with the process of designing or supporting the COPD care pathway 
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Table 5.28 Recruitment plan for patients 
 
People with COPD 
 
PR programme Age group Capability 
Accepted PR offer (n=5-7) 
Declined PR offer (n=3-5) 
Never referred (n=3-5) 
16-49 
50-64 
65-74 (n≥5) 
75+ (n≥2) 
Hearing, Vision, Mobility, Dexterity, Reach 
and Stretch, Communication, Thinking. 
Ensure a full range of capability loss is 
covered by the samples 
 
Sample identification 
Access methods were discussed with Clinical Research Network (CRN) Eastern.    
HCPs were identified by: 
i) working with CRN Eastern locality managers to access HCPs;  
ii) accessing HCPs through visiting or emailing GP Practices;  
iii) accessing PR providers through the East of England (EoE) PR network.  
In terms of identifying patients with COPD:  
i) people who accepted a PR offer were identified through PR provider registers. 
ii) people who declined a PR offer were challenging to engage. HCPs and PR providers were 
asked to identify people they knew, and the British Lung Foundation was involved to engage 
this group, e.g., through telephone interviews/ home visits, or interviews while people visited 
their practice for an annual review. 
iii) people who had never been referred to PR were identified through COPD registers in 
participating GP practices. One GP practice in a city centre and another in a rural area were 
sampled respectively. 
5.2.3 Study setting  
In terms of study setting, interviews with HCPs took place at their place of work or other NHS 
premises by arrangement. Interviews with patients took place on community premises where 
PR classes were conducted, where Breathe Easy Support Group meetings were held or at a 
location of choice (i.e., the Engineering Department of University of Cambridge or their home 
with someone accompanying the researcher or in a coffee shop). Interviews that were 
conducted in a PR setting were on a one-to-one basis to minimise any bias or any external 
influence.  
Overall, it was worth being pragmatic about the timing, location and other environmental 
factors; however, the analysis formally reflected on the influence of contextual factors on the 
interpretation of the results.  
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5.2.4 Patient and Public Involvement (PPI) 
The aim of PPI activities was to ensure that the study gathered patients, accompanying carers 
and healthcare professionals (HCPs) together to deliver the research collaboratively so that it 
comprehensively addressed patient needs. Patients' enthusiasm was encouraged, and their 
continuing contributions were welcomed. 
Five patients with COPD contributed to the research questions, aim, participant sheets, 
interview schedule, consent forms and the plain English summary. Several discussions were 
held with three physiotherapists who provided clinicians’ perspectives on the research 
questions, aim, participant sheets, interview schedule and consent forms for HCPs. The lay 
summary and interview materials (participant information sheets) were reviewed by nine 
members of the PPI panel, Cambridge University Hospitals. They confirmed the language used 
was understandable and provided useful comments to refine the research.  
The study results were disseminated to study participants by post or email based on their 
preferences. 
5.2.5 Research bias 
To reduce the chances of acquiescence bias when designing research, the interviews and focus 
groups were carefully designed and reviewed by experts including healthcare professionals as 
well as researchers, and patients to ensure the questions were short and clear, and the answer 
choices were short and concise. The research protocol was reviewed by the Research Advisory 
Committee (RAC) of Cambridge University Hospitals and advice was received from the 
members of the Patient and Public Involvement (PPI) panel, Cambridge University Hospitals 
(CUH, an NHS Foundation Trust) before being sent to the ethics committee. In the steps of 
refining the recommendation, the acquiescence bias may also appear as the HCPs and patients 
may assume the research as an expert. An anonymous survey with HCPs may allow them to 
show their ideas freely. Focus groups with the same people twice may also help to notice if 
there is an acquiescence bias, although it could not be avoided.  
To reduce the risk of confirmation bias during data analysis, the work was supervised by a 
senior researcher of the EDC. A second researcher from CUH independently analysed some of 
the data at each stage of the analysis. The primary and secondary analysts compared results 
and resolved any discrepancies. Should any discrepancies not have been resolved, the 
supervising senior researcher would have played the role of adjudicator .   
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5.2.6 Ethics and dissemination 
5.2.6.1 Assessment and management of risk 
In order to manage the risk of patients being vulnerable due to age/frailty, they were identified 
via GP practices or PR services to whom they were known and who could ensure participants 
were aware of their diagnosis of COPD prior to the researcher approaching them. Sources of 
support were identified to whom participants could be directed. 
If there was a concern about a person’s health or safety the researcher could contact the relevant 
GP; however, as this meant breaking confidentiality it would only have been done if the person 
had clearly been at risk. When making appointments for patients to attend research activities, 
it was ensured that the time and location were acceptable to the participant. 
It was recognised that interviews may involve discussion of sensitive topics regarding the 
patients’ health, lifestyle or quality of life. To address this: 
i) All study materials, including interview questions, were developed in collaboration with a 
patient and public involvement group to ensure topics were addressed in a sensitive way. 
ii) Participants were directed to sources of support and information. 
 
5.2.6.2 Data protection and patient confidentiality 
The Patient Information Sheet explained how the data would be collected and how it was 
stored.   
The study complied with the Data Protection Act, which requires data to be anonymised as 
soon as it is practical to do so. Participants’ anonymity was maintained by the researcher. Staff 
seeking consent asked patients only for personal data that confirmed their eligibility for the 
study and at no point did the study staff have access to patients’ medical records. 
On entering the study, participants were assigned an ID. Participant names were only 
identifiable on a cross-referenced list of IDs and names, which was stored in a locked filing 
cabinet on Trust premises. When recordings of interviews or focus groups were transcribed, 
only the ID was used as an identifier.    
Data collected were entered onto secure computers in the Engineering Design Centre (EDC) at 
the University of Cambridge and were only accessible to the study team. Paper documents were 
stored in a locked cupboard in the EDC and were only accessible to the study team.  
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All electronic files were password protected and access restricted to the study team. 
Participants were identified only by a participant ID number on an electronic database. The 
name and any other identifying details were not included in any study data electronic file. Data 
sharing, and storage met the requirements of the National Institute of Health Research. Data 
was securely stored in the University of Cambridge Research Repository. 
5.2.6.3 Ethical approval  
This case study research was ethically reviewed and approved by the Cambridge Central 
Research Ethics Committee. The study’ REC reference number is 17/EE/0136. It was one of 
the two work packages that aim to increase the number of eligible people who take up 
pulmonary rehabilitation (PR). Work package 1 which used an Inclusive Design approach was 
presented above, and work package 2 was to develop a toolkit to increase referral to and uptake 
of PR in primary care. The work package 1 was designed and carried out by the researcher as 
part of the PhD research projects, and the output of work package 1 fed into work package 2 
for the toolkit development.  
5.2.6.4 Dissemination 
The research output will share with the British Lung Foundation (BLF), who have a track 
record of disseminating innovation through patient networks, publications, online information, 
service development and HCP engagement. Academic papers will be published in peer-
reviewed journals compliant with policy on open access. Presentations will be given at 
regional, national and international academic and professional conferences, e.g., East Anglian 
Thoracic Society, British Thoracic Society and European Respiratory Society.  
5.3 Discussion 
Case study 2 focused on how the principle of Inclusive Design can apply to healthcare services, 
in comparison to case study 1 which mainly investigated whether Inclusive Design could be 
applied to healthcare services. At the beginning of the discussion, it is necessary to review the 
principle of Inclusive Design in this research, which aims to ensure that the demands made on 
individuals in a given environment do not exceed their capability to respond and thus make the 
product or service accessible to as many people as possible. Corresponding to this case study 
context, Inclusive Design was used to estimate the current PR services’ demands on patients’ 
capabilities, identify patients’ challenges of accessing PR services, and thus propose 
recommendations to improve patients’ experience and the number of patients to access PR 
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services. Figure 5.18 presents a summary of how Inclusive Design was used in this case study 
to improve patients access to PR services.  
 
Figure 5.18 A summary of applying Inclusive Design in case study 2 
Firstly, Inclusive Design could guide patients’ tasks along with their care journey and lay the 
foundation for improving patients’ experiences. Applying the Inclusive Design approach to 
improving the PR service requires a clear picture of how the PR service is delivered and how 
patients access the current service system. The demand measure scale of the Exclusion 
Calculator (an Inclusive Design tool, see Appendix B4) could help to direct how precisely we 
should specify patients’ tasks along with their care journey and make it ready for estimation. It 
should emphasise that in contrast to using a product, which is easier to predict, how patients 
access a care service is much more diverse and unpredictable. Hence, it is vital to select typical 
tasks that patients are likely to go through, for example, the task, i.e., transport is essential and 
may be difficult for patients due to their limited mobility.  
Secondly, similar to the case study 1, Inclusive Design together with its “aided tools” can 
estimate services’ demands on patients and the service’s exclusion. Specifically, two “aided 
tools” of Inclusive Design, i.e., personas and scenarios were used to define the scope for 
estimation. Two points require attention when creating personas and scenarios: i) The 
prototype of the persona should have experienced all the stages of the service to ensure 
coverage of more details of the care journeys if only creating one persona; ii) Some stories and 
experiences from other similar patients could be used to complement the scenario in order to 
identify more potential challenges of patients. Based on the defined scope, the demand of every 
task on patients could be assessed through the use of pre-defined scales. Also, the service’s 
exclusion was estimated based on the available capability data of the British population, in 
particular, people with COPD within that population database were filtered and used for 
calculation. The exclusion number of every task could imply the most challenging task along 
patients’ care journey and inform recommendations. To summarise, Inclusive Design tools are 
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useful to estimate the services’ demands on patients’ capabilities and calculate the service’s 
exclusion, although the exclusion number is restricted to the population database. 
Thirdly, the principle of Inclusive Design could merge with service design tools to identify the 
potential challenges and needs of patients accessing the service. As discussed in the literature 
review of Chapter 2, an intangible healthcare service is different from tangible medical 
products, and therefore it is pragmatic to draw on service design tools to better understand 
users’ experiences. Specifically, Inclusive Design’s principles were integrated into three 
service design tools, i.e., user journey map, service blueprint, user experience map to 
understand and improve patients’ experiences of accessing PR from different perspectives. For 
example, the elements of the user journey map were tailored to focus on patients’ capability-
related experience and insights (Figure 5.19). 
 
Figure 5.19 The template of inclusive user journey map  
Fourthly, Inclusive Design could help address patients’ capability-related needs along their 
care journey and thus offer an inclusive experience for patients accessing PR. A couple of 
questions within “Your COPD Care Reminder” were designed to remind patients to consider 
whether their capabilities meet the demand of some tasks along their care journeys in different 
scenarios. For example, in scenario 4. Pulmonary rehab programme (see Figure 5.17), patients 
are required to think of a series of questions about their capability to attend class. The question 
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“Can I hear the speaker?” relates to patients’ hearing. As a result, patients could have a better 
understanding about their situation and request more help if needed, which could also give 
them a feeling of control over their condition. In this sense, Inclusive Design could improve 
patients’ experience in accessing PR services.  
5.4 Summary    
In this case study, the principle of Inclusive Design was further applied to understand a 
community-based healthcare service, i.e., pulmonary rehabilitation (PR) for patients with 
COPD. Interviews with different HCPs and patients were conducted to understand the patients’ 
journeys and challenges in accessing the PR service. The accessibility of the PR service was 
evaluated through task analysis and Exclusion Calculator. The tasks that place a higher demand 
on patients’ capabilities were identified, and the proportion of the British population and COPD 
patients who potentially excluded was estimated respectively. A framework analysis was used 
to guide the analysis of the interview data, and the principle of Inclusive Design combined 
some service design tools were applied to identify challenges and patients’ potential needs. 
Finally, “Your COPD care reminder”, an approach aiming to help patients better access PR 
service and self-manage COPD conditions, was proposed. 
As for the limitations of conducting this case study, the patients that were involved in 
interviews were not representative of all patients, since for example, it was proved to be 
difficult to recruit disabled patients and patients who with severe COPD. Therefore, some 
capability-related needs for these patient categories might not be covered. Meanwhile, the 
number of interviews was relatively small due to time constraints and difficulty in recruitment. 
Also, the population database used for estimating excluded COPD patients was limited to the 
data from Disability Follow-up to the Family Resources Survey in 1997, although it remains 
the most holistic source of data. A survey that measures the capability of patients with COPD 
could be done in the future to update the exclusion number.  
Overall, this case study has further demonstrated that the application of Inclusive Design to 
health services is possible and the tools applied can make a useful contribution to understanding 
service provision and hence service improvement. Chapter 6 will describe more discussions 
about an inclusive approach to health service design. 
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6 Reflections on the Inclusive Approach to Healthcare Service 
Design 
This chapter presents an Inclusive Approach to improve people’s experiences of accessing 
healthcare services, which draws together the results from literature review and two case 
studies, and answers the sub-research question 5, i.e., What are the advantages and limitations 
of Inclusive Design as a means of improving people’s access to healthcare services in the 
community? Future work should investigate the wider application of this approach, 
dissemination methods and its testing in the healthcare industry.  
6.1 An inclusive approach to healthcare service design 
Inclusive Design has been widely used to the accessibility of buildings and public transport, as 
well as consumer products, but when applied to services, its characteristics would be different 
and need further exploration. This research focuses on applying Inclusive Design to healthcare 
services for medical conditions. The research process of the two case studies and summarised 
inclusive approach could offer healthcare researchers and providers a supplemental way of 
looking at people’s capability-related needs when accessing healthcare services.  
6.1.1 Overview  
Figure 6.1 presents an overall picture of using an inclusive approach to community-based 
healthcare service design. It is neither a novice guide to healthcare improvements, nor a 
replacement for existing healthcare improvement approaches. It is an inclusive approach 
integrating tools and specific steps to facilitate the understanding of patients’ capability-related 
needs both for the recipients of care and for the providers of care, with a view to improving 
healthcare services. 
 
Figure 6.1 Overall picture of an inclusive approach to healthcare service design 
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Specifically, this inclusive approach to healthcare service design contains four steps which are 
outlined below. 
Step 1 map care journey relates to getting patients and staff (HCPs) involved in sharing their 
experiences about delivering and receiving the current healthcare service respectively and thus 
understanding patients’ tasks, especially capability-related tasks along their care journeys. The 
relevant methods and tools include data collection methods such as interviews and surveys, and 
tools such as the stakeholder map which can help sample the participants for data collection. 
Step 2 estimate exclusion contains two parts: one is estimating the healthcare service’s 
demands on patients’ capabilities; the other is estimating the service’s exclusion. The Inclusive 
Design tool, i.e., Exclusion Calculator, plays two roles in this step: i) the pre-defined scales 
within the tool are the standards to estimate the service’s demand on patients; ii) the database 
of the British population’s capabilities within the tool can be used to estimate the service’s 
exclusion based on the rated demand scales. It is worth noting that the database within the 
Exclusion Calculator can be adjusted depending on the requirement. The current population 
database can be filtered to specific groups (e.g., people with COPD) or changed to other 
available databases to estimate the service exclusion. Also, two “aided tools” for Inclusive 
Design, i.e., the persona and scenario, are useful in defining the scope for estimate exclusion.  
Step 3 identify challenges is achieved in two ways: one is by consulting the exclusion data in 
step 2, and the other is by further analysing the data in step 1 which could extract the challenges 
and needs of patients. Regarding the tools of this step, the principles of Inclusive Design can 
be merged into service design tools and used to discover patients’ potential challenges. The 
user journey map focuses on understanding a single patient’s capability-related experiences 
and insights, the service blueprint focuses on HCPs’ experiences and thus predicts patients’ 
needs, and the experience map focuses on the broader patients’ experiences. The identified 
patients’ challenges can be transferred into patients’ potential needs and can be useful in 
proposing recommendations in step 4.  
Step 4 propose recommendations to meet patients’ needs especially capability-related needs. 
The recommendations could be validated and refined together with patients and HCPs through 
interviews, focus groups or surveys. These recommendations could be designed in different 
formats for patients, HCPs and healthcare providers depending on use or requirements, e.g., 
“Your COPD Care Reminder” (from the second case study) can not only acts as a reminder to 
patients, but also as an interactive tool for patients to actively communicate with HCPs. In 
addition, it is crucial to implement these recommendations to alter existing healthcare service 
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routines and test whether the new situation has improved the services’ access if possible.  
Service providers and commissioners would be in charge to promote the implementation of 
recommendations.  
Table 6.1 summarises the main methods and tools that can be used in each step of the inclusive 
approach. As stated earlier in this section, the aim of this Inclusive Approach is not to be a new 
guide or replacement approach to improving healthcare. In fact, it is an approach that integrates 
the existing tools and methods to understand capability-related tasks, demands, challenges and 
needs of patients in accessing healthcare services. Some other methods and tools which are not 
listed here can also be used in this approach. For example, the diary study, a research method 
for collecting qualitative data about user behaviours, activities, and experiences over time, can 
be used to understand patients’ care journeys and specific capability-related tasks in the map 
care journey.  
Table 6.1 Methods and tools used in the inclusive approach to healthcare service design 
STEP   Map care journey   Estimate exclusion  Identify challenges   Propose recommendations 
Methods 
&Tools 
Interview 
Survey 
Secondary data collection 
Stakeholder map 
Task analysis 
Persona 
Scenario 
Exclusion Calculator 
User journey map 
Service blueprints 
Experience map 
Survey 
Focus group 
Interview 
 	
In terms of who would actually undertake the recommended analysis, the following three 
categories people should be considered. Firstly, care providers, HCPs, healthcare researchers 
should be involved as they are familiar with healthcare services system. Inclusive Design 
experts or people who have some design knowledge should also be invited into the team. It is 
also vital to involve patients who are the service users into the analysis.  
6.1.2 Justification and limitations 
It is necessary to review the significance of applying Inclusive Design approach to improve 
people’s access to healthcare services. Similar to products, healthcare services also place 
demands on patients’ capabilities along their care journeys. When the healthcare service’s 
demands exceed the capabilities of a particular patient, exclusion or difficulty may arise. If 
healthcare service providers could consider these challenges when designing healthcare 
services, patients would be more likely to access care. Inclusive Design emphasises the 
contribution of understanding patients’ diverse capabilities in informing service design 
decisions and thus including as many patients as possible.  
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The inclusive approach to healthcare service design is a user-focused system design process, 
rather than a single tool or method. The main focus in this thesis is to investigate the 
possibilities of applying Inclusive Design in healthcare service design. To answer the sub-
research question 5, i.e., What are the advantages and limitations of Inclusive Design as a 
means of improving people’s access to healthcare services in the community?, generally, an 
inclusive approach to designing healthcare services has the following advantages:   
i) It helps understand patients’ capability-related tasks by mapping patients’ care journey; 
ii) It can estimate current healthcare services’ demands on patients’ capabilities and the service 
exclusion on a population level; 
iii) It can identify patients’ capability-related challenges based on the demand and exclusion 
data, and further filter the data of patients’ experiences and stories;  
iv) It helps propose recommendations to meet patients’ capability-related needs and thus 
improve patients’ experiences of accessing the healthcare services. 
This inclusive approach not only aids care providers, HCPs and healthcare researchers to 
consider patients’ capabilities when designing healthcare services, but also can raise patients’ 
awareness to know their own capability-related needs and actively request help. The output of 
step 4 propose recommendation in case study 2, i.e., “Your COPD Care Reminder”, has set an 
example for how to engage patients in addressing their capability-related needs.  
There are also a few limitations to this inclusive approach. Firstly, the population database used 
for estimating service demand and exclusion was limited to the data from Disability Follow-
up to the Family Resources Survey in 1997. If we would like to have the most reliable exclusion 
data, more up-to-date patients’ capability data are needed. Secondly, understanding how the 
current service delivery is the basis for utilising this inclusive approach, and this requires 
resources and time to collect patients’ experiences and stories regarding how they receive 
healthcare services. If data is not sufficient, the estimation of the service’s demands on patients’ 
capabilities may not be reasonable, and the most difficult challenges for patients accessing 
healthcare services may not be identified and addressed. However, with a well-planned 
sampling and data analysis plan, for example, involving relating HCPs and providers as 
researchers, it is possible to cover the most representative samples within a limited time.  
Also, if healthcare service providers do not understand how to specify the tasks of the patients’ 
care journeys, or define the scope for estimating demands, they may not select the most 
appropriate way of using this approach. Some templates and associated instructions could be 
CHAPTER 6 An Inclusive Approach to Healthcare Service Design 
 
 142 
designed to make it easier for service providers and HCPs who may not have a design 
background to use this approach. However, this research project is more focused on 
investigating the process of how to apply Inclusive Design principles to healthcare service 
design and not on creating new tools for an inclusive approach.  
6.1.3 Comparison with existing models for healthcare service 
There are a number of models i.e., the model for improvement, systems approach, the ebd 
approach, and human factors (introduced in Table 2.5) that have inspired the development of 
this inclusive healthcare design approach.  
 
Figure 6.2 Models that inspire the development of an inclusive approach to healthcare service design 
Specifically, the model for improvement aims to accelerate improvement based on three 
fundamental questions along with the Plan-Do-Study-Act cycle (see the left of Figure 6.3); and 
the system approach aims to deliver system-wide improvement by raising questions to 
encourage the integration of people, systems, design, risk and programme management (see 
the right of Figure 6.3). Both models contain a series of questions, which make the model more 
interactive and easier for healthcare providers to use. This has inspired the format of this 
inclusive approach. In addition, some of the questions within this system approach model have 
provided reference for designing the process of this inclusive approach. For example, questions 
such as “who are the stakeholders?” and “who should be involved?” could help to plan the 
sampling process of the inclusive approach.  
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Figure 6.3 The Model for Improvement (left) and System Approach (right) 
Both the ebd approach (see the left of Figure 6.4) and human factors have provided a reference 
in understanding patients’ experiences (see the right of Figure 6.4). 
 
Figure 6.4 The ebd approach (left) and Human Factors (right) 
The ebd approach emphases designing better experiences for patients, carers and staff, which 
has offered ideas concerning how to gather insight into patients’ experiences. The ebd approach 
suggests that emotions are the route to understand people’s experiences of the care process 
(NHS, 2009). Emotion is also considered in the process of the inclusive approach to healthcare 
service design. “Human factors” is a scientific discipline concerned with the understanding of 
interactions among humans and other systems, especially the interaction between the human 
and the thing of interests. It accounts for the design and evaluation of tasks, jobs, products, 
environments and systems in order to make them compatible with the needs, abilities and 
limitations of people. This is consistent with the idea of Inclusive Design in this context, i.e., 
the services’ demands on people are not beyond their capabilities. Although “human factors” 
is often applied to technology and products, the tasks-analysis of the model informs the division 
of patients’ care journeys in the inclusive approach. 
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6.1.4 Dissemination method 
This approach has been disseminated to the HCPs who were interviewed and will be shared 
with healthcare researchers and service providers in back pain care and COPD care. Additional 
advertising could take place by presenting in healthcare-related conferences, such as 
Design4Health and BMJ healthcare conference and sharing with healthcare organisations and 
related care charities. Future work can also help stakeholders, such as commissioners of CCG 
and service providers, to learn how to use this approach to improve patients’ access to 
healthcare services. 
6.2 Ideas for further development and generality  
Broadly, further work should seek to apply this inclusive approach to wider healthcare service 
design. There are three related questions which could be considered when further investigating 
the generality of this approach:  
i) Can an inclusive approach be applied to other healthcare services including other long-term 
conditions and secondary healthcare service design?  
ii) What is the scope of application for an inclusive approach? 
iii) What are the advantages and disadvantages of applying an inclusive approach to healthcare 
service design? 
Specifically, there remains a need to develop some assistance tools, which could guide 
healthcare providers and researchers who may have no design background in understanding 
and using this inclusive approach. For example, it would be useful to create templates for how 
to describe the challenges of patients and transfer the challenges into patients’ potential needs 
in the third step identify challenges of this inclusive approach for novices. Other existing tools 
and methods could also be utilised to help carry out this approach. For instance, tools that might 
be useful in collecting patients’ experiences in step 1 (map care journey) and tools could assist 
the evaluation of recommendations in step 4 (propose recommendations). To better promote 
the use of this inclusive approach in healthcare service design, it is also necessary to draw the 
attention of people such as healthcare service providers and researchers to the significance of 
Inclusive Design in healthcare service design. An introductions to Inclusive Design could be 
included at the beginning of this inclusive approach.  
Meanwhile, it is essential to test and evaluate this approach in the healthcare industry. One 
solution is to seek cooperation from care providers to compare feedback on patients’ 
experiences before and after applying this inclusive approach to designing the healthcare 
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services. Healthcare services such as PR could also compare the patients’ uptake and 
attendance of PR before and after utilising an inclusive approach to evaluate the effectiveness 
of this approach.  
6.3 Summary 
This chapter presents an inclusive approach to improving healthcare service design based on 
the exploration of two case studies. The purpose of this inclusive approach to healthcare service 
design is to offer a supplement to existing healthcare improvement approaches rather than 
replacing the existing approaches or simplifying the improvement of complex systems.  
Future work should seek to carry out further investigation into the development of this inclusive 
approach to healthcare service design, and the dissemination methods for advertising this 
approach. This research also highlights the importance of applying Inclusive Design principles 
to healthcare service design since the services’ demands not beyond patients’ capabilities are 
the prerequisite for patients accessing the healthcare services.  
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7 Conclusions and Further Work  
This chapter summarises 1) the motivations and research questions, 2) contributions of this 
work, 3) reflections on the research methodology, and 4) suggestions for future work.  
7.1 The motivations and research questions  
The motivations mentioned at the beginning of the research project emphasised higher demand 
for healthcare services globally especially the services for long-term conditions in an ageing 
population. In the UK, the challenges of limited healthcare service resources and the Equality 
Act for services emphasise the importance of considering people’s access to community 
rehabilitation services, which creates a potential opportunity for Inclusive Design, i.e., how to 
improve the accessibility of healthcare services for people who have different capabilities. 
The motivations also highlighted the potential benefits of understanding users’ capability-
demand in a healthcare context: patients’ capabilities to access healthcare services is the 
prerequisite for them to make use of these services. Although Inclusive Design has been widely 
applied in consumer products to understand users’ diversity and inform design decisions to 
achieve business success, there is very little research explicitly investigating the application of 
Inclusive Design to healthcare delivery services. Therefore, there is an opportunity to produce 
evidence of how Inclusive Design can be applied to healthcare service design and explore the 
broader application of Inclusive Design. 
The motivations also highlighted the need to raise healthcare providers’ awareness and 
understanding of community-based rehabilitation services’ demand on patients’ capability and 
make recommendations to improve the accessibility of these services. There is little research 
that offers solutions to help healthcare researchers and care providers understand people’s 
capability-related needs when accessing the healthcare services (as discussed in Chapter 6). 
These motivations led to the overarching research question: 
How can Inclusive Design be used to improve access to healthcare services in the 
community?  
The overarching question was answered through a series of individual research questions 
addressed by the literature review and two case studies. The literature review contextualised 
CHAPTER 7 Conclusions and future work 
 147 
the research, i.e., “what are the challenges?”, and answered the three sub-research questions 
below:  
Sub-RQ1: What is the state-of-the-art understanding and application of Inclusive Design?   
This sub-research question was addressed by reviewing the Inclusive Design’s definition and 
philosophy, key theoretical concepts, methods and toolkits and industry application in Section 
2.2. The literature review shows that Inclusive Design has been widely used in the accessibility 
of buildings and public transport, and consumer products (BS 8300, 2001; Department for 
Communities and Local Government, 2001; Clarkson et al., 2003). Although it has gradually 
been used in service sectors, there is still little evidence of research that applies Inclusive design 
to healthcare services design, in particular to specific healthcare services (Beniuk, Ward and 
Clarkson, 2011).  
Sub-RQ2: What are the challenges of an ageing population associated with community-based 
healthcare service delivery? 
This sub-research question was addressed by exploring three related topics in the literature: the 
need for community-based care, the accessibility of healthcare services and the care pathway 
(Section 2.3). Older people with long-term conditions tend to be the largest number of users of 
healthcare services, but the current services are fragmented and cannot meet patients’ needs. 
Community-based care, which aims to provide care at or closer to home and avoid hospital 
admission, is the key to the future of the NHS but its accessibility requires improvement. 
Sub-RQ3: To what extent do people’s capabilities affect their access to community-based 
healthcare services? 
This sub-research question was addressed by reviewing the literature on people’s capabilities, 
healthcare experience, and self-management of long-term conditions in the community in 
Section 2.4. People’s reduced capabilities could impact on their possibility to access healthcare 
services. By estimating community-based healthcare services’ demands on patients’ 
capabilities, the most challenging tasks and capability-related needs of patients can be 
identified along their care journeys, thus improving the services’ access.  
In addition to evidence from the literature, answering Sub-RQ3 also required data about 
patients’ capability and the delivery of healthcare services to provide first-hand evidence that 
people’s capabilities affect their access to community-based healthcare services. These data 
were analysed together with the following sub-research questions 4 and 5, which aimed to 
explore the application of Inclusive Design in improving people’s access to healthcare services.  
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Sub-RQ4: How can we use the principle of Inclusive Design to improve people’s access to 
healthcare services along their care journey?  
This sub-research question was addressed through two case studies concerning the community-
based rehabilitation services of back pain and COPD. The main findings from two case studies 
are summarised below: 
1. Inclusive Design could be a guide used to specify patients’ capability-related tasks along 
with their care journey and identify gaps in the current healthcare services. Applying the 
Inclusive Design approach to improving a healthcare service requires a clear picture of how 
the service is delivered and how patients access the current service system. The pre-defined 
(demand measure) scales of the Exclusion Calculator (an Inclusive Design tool, see Appendix 
B4) provide a reference for how precisely patients’ tasks can be specified along their care 
journey and for estimating the service’s demands and exclusion. Unlike ways in which a 
product is used, patients’ ways of accessing a care service are more diverse and unpredictable. 
Hence, it is vital to clarify the selection standard and focus on typical tasks that patients are 
likely to go through, for example, the task, i.e., “make a call” is essential for people with back 
pain to access the telephone-based “Physio-Direct” service. 
Moreover, some invisible gaps in the healthcare services can be identified during the process 
of mapping the patients’ care journey. For example, in the back pain case study, care providers 
were likely to miss the service gap between “after the telephone assessment” and “before 
patients receive written advice” caused by patients potentially forgetting the verbal advice (see 
Figure 4.7 for details). Similarly, in case study 2, the service gap between “after patients are 
informed of diagnosis” and “before they see the nurses” has not been covered. Patients may 
feel depressed and anxious due to not receiving information about COPD and no support (see 
Table 5.7 for details).  
2. The Inclusive Design tool (Exclusion Calculator) together with its “aided tools” could 
be used to estimate services’ demands on patients and the service’s exclusion. Hierarchal 
task analysis and the Exclusion Calculator (an Inclusive Design tool) can be used to estimate 
a service’s demand on patients and the service’s exclusion. Two “aided tools” of Inclusive 
Design, i.e., personas and scenarios could be used to define the scope for estimation (see pp. 
96-98 for details). The demand of each task and the whole care journey could be assessed by 
the pre-defined scales which were constructed according to the 1996/97 Disability Follow-up 
to the Family Recourses Survey (Grundy et al., 1999, see Section 2.4.2.3 for more 
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information). The tasks that place a higher demand on patients’ capabilities could be identified 
during the assessment. Meanwhile, the service’s exclusion could be estimated based on the 
available capability data relating to the British population. In summary, Inclusive Design 
methods can help identify the service’s demand on patients and estimate the service’s level of 
exclusion.  
3. Inclusive Design could identify the potential challenges and needs of patients when they 
access the service. There are two ways in which Inclusive Design could identify potential 
challenges: i) by consulting the estimated healthcare services’ demand on patients and the 
service’s exclusion number; ii) by further analysing the experience data of patients and HCPs 
from which the challenges and needs of patients could be extracted. The identified patients’ 
challenges can be transferred into patients’ potential needs. For example, patients with COPD 
may have difficulty in getting to the PR assessment venue which is relatively far and unfamiliar 
to them. This challenge can be interpreted as patients needing transport to support them to 
access the PR service.  
4. Inclusive Design could help address patients’ capability-related needs along their care 
journey and make the healthcare services more inclusive for patients to access.  It is not 
uncommon for care providers to have different capability levels compared with patients, so 
they often tend to assume patients can do some “simple” tasks such as make a call and 
remember medical advice when designing a healthcare service. However, these “simple” tasks 
are beyond some patients’ capabilities. An example was found in case study 1, where the task, 
“read the leaflet and do exercise”, caused the largest percentage of the population to be 
excluded from the “Physio-Direct” service care journey (see Table 4.3). Some of the pictures 
within the exercise leaflet are not well-designed and lack clear procedures for patients to follow 
(see Figure 4.8), so patients could become confused by the picture and not benefit from the 
exercise. However, if these capability-related needs could be understood when the service is 
designed, e.g., by making the exercise diagrams clearer, patients would be less likely to be 
excluded from the service. Similarly, in case study 2, a couple of capability-related questions 
within “Your COPD Care Reminder” are designed to remind patients to consider whether their 
capabilities can meet the demand of some tasks along their care journeys in different scenarios. 
Patients are recommended to request help if they are unable to do some tasks. In this sense, 
Inclusive Design could improve patients’ experience of accessing healthcare services. 
Sub-RQ5: What are the advantages and limitations of Inclusive Design as a means of 
improving people’s access to healthcare services in the community?  
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This sub-research question was addressed by the research process and findings from the two 
case studies, which together were summarised into an inclusive approach to healthcare services 
design. This inclusive approach integrates tools and steps to facilitate both healthcare providers’ 
understanding of patients’ capability-related needs and improvements to the healthcare services. 
There are some limitations of this inclusive approach, for example, the limitation due to the 
capability data, which could be addressed by future work. More discussions about limitations 
were presented in Section 6.1.2.   
7.2 Contribution of this work  
The research project is novel, not only exploring evidence that Inclusive Design could apply 
to healthcare services design, but also providing healthcare researchers and providers with a 
supplemental way of looking at patients’ capability-related needs when designing healthcare 
services. The novelty and impact of this research are summarised in the sections below:  
7.2.1 Novelty of the work  
Although Inclusive Design has been widely used in the accessibility of buildings and public 
transport (BS 8300, 2001; Department for Communities and Local Government, 2001), there 
is a lack of research in the application of Inclusive Design to improve access to healthcare 
services. One previous work has applied Inclusive Design to the assessment of patients’ 
experience within secondary care; it was not linked to any conditions (Beniuk, Ward and 
Clarkson, 2011). The two case studies in this thesis provide evidence that the application of 
Inclusive Design to specific health services is possible and that the tools can make a useful 
contribution to understanding service provision and hence service improvement. More 
importantly, the process of conducting Inclusive Design in healthcare services has the potential 
to draw providers, HCPs and researchers’ attention to the details that may be ignored or be 
unknown regarding patients’ access to services, for example, whether patients have the 
capability to make a GP appointment.  
In addition, a range of design approaches has been applied to improve healthcare services, such 
as the ebd approach and double diamond (NHS Institute for Innovation and Improvement, 
2009; Design Council, 2005). Each approach has its own focus and advantages in changing 
and improving healthcare services. For example, the ebd approach pays attention to patients’ 
emotion along their care journeys and uses emotion as an indicator to measure improvement in 
healthcare services. So far, no practical approach exists that focuses on improving healthcare 
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services from the perspective of understanding patients’ capability-related needs. My study 
shows how to apply Inclusive Design and its associated tools to identify the demands that 
healthcare services make of their users’ capability and to estimate services’ exclusion. It can 
help understand the diversity of patients’ capability-related needs and propose 
recommendations to meet these needs, since access is a prerequisite for patients to use 
healthcare services. The process of applying Inclusive Design in this research may be used to 
improve other healthcare services.  
This research also focuses on knowledge-generation, as recommended by Blessing and 
Chakrabarti (2009), rather than simply creating a tool and then validating it. A summary of an 
inclusive approach to healthcare service design could help care providers understand healthcare 
services’ demands on patient’s capabilities and make recommendations to improve the 
accessibility of these healthcare services. Many tools and methods are developed every year, 
but what is lacking is how to utilise the existing tools to assist in creating new understanding 
and knowledge. This inclusive approach is more like a process of guidance, which is not 
common, rather than tool development and validation. It is hoped that this exploratory process 
will inspire similar future research projects.  
7.2.1 Impact of this research 
The UK Equality Act 2010 promoted the importance of preventing the inequality of access for 
those with reduced capabilities, and Inclusive Design is one way of realising this improvement. 
As mentioned in case study 2, the National COPD Audit also demonstrated that COPD 
treatment might not be accessible to people with disabilities. This research has contributed to 
knowledge in a theoretical and practical way through the exploration and development of an 
inclusive approach to healthcare services design. It impacts on various aspects of both the 
healthcare industry and society:  
i) Designing community-based rehabilitation with lower demand on patients’ capabilities: 
patients with long-term conditions are more likely to access community-based healthcare 
services and self-manage their conditions, which could reduce hospital admission and save the 
social resources in healthcare;  
ii) Raising care providers awareness of patients’ capability-related needs, as well as offering a 
practical process for improving the accessibility of the healthcare services. This also echoes 
the equal access requirement of the UK Equality Act. 
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7.3 Reflections on the research methodology 
The methodology used for this research project was based around the DRM framework, with 
some flexible adjustments and the inclusion of research tools learned from the Double 
Diamond and Design Wheel (see Section 3.3 for details). Specifically, the DRM framework 
contains four stages, research clarification (RC), descriptive study I (DS-I), prescriptive study 
(PS), and descriptive study II (DS-II), which provided an excellent framework for positioning 
and answering the research question.  
An inclusive approach to healthcare services design, which focuses on understanding patients’ 
capability-related tasks, demands, challenges and needs when they access healthcare services 
was proposed. It is a user-focused system design process. Inclusive Design methods (tools) 
together with tools and methods from other domains such as ethnography and service design 
are utilised to facilitate this approach. The two case studies of this research could also provide 
references for other healthcare researchers and providers. Figure 7.1 summarises the main steps, 
support tools and methods, as well as outputs of this inclusive healthcare design approach. This 
approach will be disseminated to healthcare researchers and service providers. It will also be 
advertised through healthcare research organisations, healthcare-related conferences and 
forums, as well as social media where possible.  
 
Figure 7.1 Main steps and tools to an inclusive healthcare design approach 
However, there were some limitations due to inevitable challenges within the nature of the 
work. For example, the fourth stage of the DRM framework is the evaluation of the developed 
support. In this research, the inclusive approach to healthcare services design was just 
evaluated based on feedback from the patients and HCPs and has not been evaluated in the 
healthcare industry. It is is very difficult to evaluate an intervention (approach) in the health 
industry due to challenges such as access to patients as well as HCPs and the up to one year 
CHAPTER 7 Conclusions and future work 
 153 
period for ethics application. Although this is a limitation of the research, Blessing and 
Chakrabarti (2009) recommended in the DRM book not to unduly develop a tool and test it in 
practice since it could lead to a large number of tools and many of them may not be widely 
used if they do not fit into design practice. Therefore, instead of evaluating the approach, this 
research was more focused on proposing recommendations and integrating them into an 
approach. Future work would be to evaluate and refine the approach in practice. 
This inclusive approach to healthcare services design was summarised based on two case 
studies which showed the benefit of applying Inclusive Design not only in understanding 
patients’ capability-needs along their care journeys, but also in helping to identify specific 
concerns, such as gaps in healthcare services within the care journey. This provides part of the 
answers to the overarching research question, How can Inclusive Design be used to improve 
access to healthcare services in the community?  However, whether it can be applied to wider 
healthcare service design still needs to be explored. 
In addition, it might be difficult for healthcare providers and researchers who have no design 
background to understand and use this inclusive approach, so some helpful tools and 
instructions should be developed. 
Overall, this research project successfully involved patients and HCPs in terms of participating 
in and supporting the research, thus providing first-hand evidence from the healthcare service 
industry rather than merely basing results on the existing healthcare database. It has achieved 
the target of this PhD research, i.e., type 3 of the DRM framework (see Figure 3.7). 
7.4 Further work  
Suggestions for future work can be divided into three categories: Inclusive Design (including 
theory and databases for Inclusive Design), the application scope of Inclusive Design in 
healthcare services, and the evaluation and refinement of the particular inclusive approach used 
in this thesis. 
Inclusive Design (including theory and databases for Inclusive Design): Inclusive Design 
methods and tools consider physical and cognitive exclusion. Other types of exclusion, for 
instance social or psychological exclusion, were not included in this analysis to estimate the 
healthcare service’s exclusion. In addition, some psychological factors, such as motivation, 
play a vital role in improving patients’ experiences of accessing healthcare services. Future 
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research could explore the theory of Inclusive Design from psychological perspectives and 
develop relevant methods and tools to more precisely estimate cognitive exclusion.  
Another critical factor that affects estimates of a service’s exclusion is people’s capability 
database. Currently, the exclusion data is based on the general population rather than specific 
medical conditions. Although the database can filter data for a particular disease, it is not a 
realistic way of estimating service exclusion in the long term. Therefore, establishing a 
database of patients’ capabilities based on their condition could be considered fundamental 
work in the future.  
The application scope of Inclusive Design in the healthcare services: The research procedure 
was used in two case studies and specified in community-based rehabilitation. Whether it could 
be adapted and applied to other healthcare services and conditions still needs to be further 
explored. Also, it is useful to investigate the most suitable application scope for applying 
Inclusive Design to the improvement of healthcare services.  
The evaluation and refinement of this inclusive approach: The evaluation of this inclusive 
approach in the health industry is difficult due to challenges such as ethical approval and 
resources. A full evaluation of an invention (approach) is beyond the timeline of a PhD study, 
but could be potential work for post-doctoral research.  
As mentioned in Section 6.1.2, it is necessary to refine this inclusive approach and make it 
easier for healthcare providers and researchers who may not know Inclusive Design to 
understand and use this approach. Some possible solutions, e.g., developing some tools to 
provide people with guidance about how to use this inclusive approach, can be developed in 
future work. 
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Appendix B2: Case study 1 - Online survey  
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Appendix B2: Case study 1 - Online survey (continued) 
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Appendix B3: Case study 1 - Schedule of interviewing physiotherapists  
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Appendix B3: Case study 1 - schedule of interviewing physiotherapists (continued) 
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Appendix B4: The pre-defined (demand measure) scales (continued) 
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Appendix C  
Appendix C1:  Ethical approval for case study 2 (COPD) 
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Appendix C2:  Case study 2 - Schedule of interviewing HCPs (Version 1) 
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Appendix C2:  Case study 2 - Schedule of interviewing HCPs (Version 1) (continued) 
 
 
  
Appendices 
 180 
Appendix C2:  Case study 2 - Schedule of interviewing HCPs (Version 1) (continued) 
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Appendix C3:  Case study 2 - Schedule of interviewing HCPs (Version 2) 
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Appendix C3:  Case study 2 - Schedule of interviewing HCPs (Version 2) (continued) 
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Appendix C4:  Case study 2 - Invitation letter for interviewing HCPs  
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Appendix C5: Case study 2 - Lay summary  
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Appendix C6: Case study 2 - Participant Information Sheet for interviewing HCPs  
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Appendix C6: Case study 2 - Participant Information Sheet for interviewing HCPs (continued) 
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Appendix C6: Case study 2 - Participant Information Sheet for interviewing HCPs (continued) 
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Appendix C7: Case study 2 - Consent form for HCPs 
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Appendix C8: Case study 2 - Schedule of interviewing patients (Version 1) 
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Appendix C8: Case study 2 - Schedule of interviewing patients (Version 1) (continued) 
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Appendix C8: Case study 2 - Schedule of interviewing patients (Version 1) (continued) 
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Appendix C9: Case study 2- Questions for measuring people’s capability 
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Appendix C9: Case study 2- Questions for measuring people’s capability (continued) 
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Appendix C10: Case study 2 - Schedule of interviewing patients (continued) 
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Appendix C10: Case study 2 - Schedule of interviewing patients (continued) 
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Appendix C10: Case study 2 - Schedule of interviewing patients (continued) 
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Case study 2 - Invitation letter for interviewing Patient who has never been referred 
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Appendix C13: Case study 2 - Invitation letter for interviewing Patient who has declined PR 
 
  
Appendices 
 203 
Appendix C14: Case study 2 - Participant Information Sheet for interviewing patients 
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Appendix C14:  
Case study 2 - Participant Information Sheet for interviewing patients (continued) 
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Case study 2 - Participant Information Sheet for interviewing patients (continued) 
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Appendix C15: Consent form for people with COPD 
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Appendix C16: A list of codes and their definitions for analysing interview data 
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Appendix C16: A list of codes and their definitions for analysing interview data (continued) 
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Appendix C17: Case study 2 - Participant Information Sheet for focus group  
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Appendix C17: Case study 2 - Participant Information Sheet for focus group (continued) 
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Appendix C17: Case study 2 - Participant Information Sheet for focus group (continued) 
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Appendix C18: Case study 2 - Focus group with patients  
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Appendix C18: Case study 2 - Focus group with patients (continued) 
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Appendix C19: Case study 2 - survey with HCPs (continued) 
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Appendix C20: Your COPD Care Reminder V0.2 
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Appendix C20: Your COPD Care Reminder final version (continued) 
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